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Abstract 
 
In most western countries, salt intake is well above the recommended intake. A large 
body of literature shows that high salt intake increases the risk of hypertension 
(Intersalt Cooperative Research Group 1988; Khaw et al. 2004), cardiovascular 
diseases (Tuomilehto et al. 2001; Yang, Liu, et al. 2011) and stroke (Li et al. 2012; 
Nagata et al. 2004). In recent years, there have also been suggestions that dietary salt 
consumption is linked to obesity (He, Marrero & MacGregor 2008b; Libuda, 
Kersting & Alexy 2012).  
About 80% of salt intake in western diets comes from processed foods (Anderson et 
al. 2010; Food Standards Australia New Zealand 2011; Garriguet 2007). Several 
countries have voluntary salt reduction programmes for food manufacturers to 
reduce the salt content of processed foods (Webster et al. 2011). Even though this 
approach has been shown to be a cost-effective way to reduce salt in the diet 
(Cobiac, Vos & Veerman 2010), it may take time and may vary between food 
companies within the same food category (Dunford et al. 2011) and between 
countries (Christoforou, Dunford & Neal 2013; Dunford et al. 2011; Woodward, 
Eyles & Ni Mhurchu 2012; Wyness, Butriss & Stanner 2012). Therefore, until the 
time when there is widespread availability of food products with lower amounts of 
salt, active participation from consumers is required. Consumers need not only 
reduce their discretionary salt usage but also use salt with caution when preparing 
meals at home and consuming meals prepared away from home to ensure that their 
salt intake is within the recommended level.  
Given the importance of consumers’ role in salt reduction, and the possible 
influence of salt knowledge on salt consumption, there is a need to clarify the role of 
salt knowledge in relation to salt usage behaviour within the population.  
Therefore, this thesis aims to examine the role of salt knowledge in determining salt-
related dietary behaviours. In addition, this thesis also investigates the role of 
automatic or impulsive factors and whether incorporating these factors with the 
reflective or cognitive factors in a single conceptual framework would increase the 
understanding of dietary behaviours associated with higher salt intake; more 
specifically, salt-related ‘healthier’ meal preparation practices, convenience-oriented 
meal preparation practices and consumption of foods prepared away from home.  
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The different pathways represented by reflective and automatic (impulsive, cue-
driven) factors were tested by developing conceptual models based on the Food-
Related Lifestyle Model using structural equation modelling.  
A review of studies of consumers’ knowledge of salt showed that there is no 
validated salt knowledge questionnaire. Therefore, in Study 1, a salt knowledge 
questionnaire was developed and validated. Subsequently, the salt knowledge items 
were used together with other psychosocial measures in two surveys; 1) an internet 
survey among 530 Australian adults to examine discretionary salt use behaviours 
(Study 2), and salt-related ‘healthier’ meal preparation practices and convenience-
oriented meal preparation practices (Study 3); and 2) a mixed-methods survey 
among 637 Australian adults on foods prepared away from home and salt-related 
‘healthier’ home meal preparation practices (Study 4).  
In Study 1, a salt knowledge questionnaire was developed and evaluated using a 
convenience sample of 41 nutrition experts, 32 nutrition students and 36 lay people. 
The items derived from the questionnaire demonstrated sufficient evidence of 
construct validity and internal consistencies between the items. 
Results from the Study 2 showed that declarative salt knowledge and salt taste 
beliefs were directly associated with discretionary salt use behaviours. An indirect 
analysis using structural equation modelling showed that declarative salt knowledge, 
salt taste beliefs and misconceptions about salt mediate the relationships between 
age, gender and education with discretionary salt use.  
In Study 3, the results of structural equation modelling demonstrated that salt 
knowledge, food involvement, meal planning, age and gender were positively 
associated with salt-related ‘healthier’ meal preparation practices and inversely with 
enjoyment from food shopping. In contrast, convenience-oriented meal preparation 
practices were positively associated with impulse buying tendency (cognitive) and 
sensitivity towards situational cues and inversely associated with age and food 
involvement (cooking and meal preparation). The findings also showed evidence of 
the inter-relationships between reflective and impulsive factors in predicting meal 
preparation practices.  
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A cluster analysis of the study respondents identified three clusters; the ‘impulsive, 
hedonistic’, the ‘uninvolved’ and the ‘rational, health conscious’ which shared some 
similar characteristics to the segments of consumers identified in other countries.  
In addition to salt knowledge, the results of the Study 4 also showed evidence of the 
role of personal values in predicting ‘healthier’ meal preparation practices. More 
specifically, ‘healthier’ meal preparation was positively associated with 
universalism, food involvement, declarative salt knowledge and inversely associated 
with habits of using sauces and importance placed on hedonism and stimulation. On 
the other hand, fast food consumption was positively associated with high salt food 
consumption, descriptive norms of eating out behaviours, and inversely associated 
with universalism, food involvement (cooking and meal preparation) and descriptive 
norms of healthier eating. There were also inter-relationships between reflective and 
impulsive factors in predicting behavioural factors associated with eating foods 
prepared away from home (FAFH) and salt-related ‘healthier’ home meal 
preparation practices. For example, sauce use habit strength was found to mediate 
the relationships between knowledge and fast food consumption.  
Cluster analysis of Study 4 revealed three clusters; the ‘empowered, health 
conscious’ which had higher levels of salt knowledge and practice healthier dietary 
practices, the ‘conforming, indulgent’ which ranked second on salt knowledge but 
appeared to consume FAFH on a more frequent basis than the ‘hedonistic, fast and 
frugal’ segment which has the lowest levels of salt knowledge.  
Together, these studies describe the role of salt knowledge in salt use and salt-
related ‘healthier’ meal preparation practices. Further, the findings suggest that 
reflective factors play a more important role in predicting ‘healthier’ meal 
preparation practices than dietary practices associated with higher salt consumption.  
The results of Studies 3 and 4 also confirmed that inclusion of automatic (impulsive, 
cue-driven) factors in a conceptual model with reflective factors helps in increasing 
the understanding of dietary behaviours, more specifically in predicting dietary 
behaviours associated with higher salt consumption.  
Finally, the implications of the study findings for the theory of healthy eating and 
for nutrition policy and promotion practice are discussed in Chapter 8.   
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CHAPTER 1: INTRODUCTION  
This chapter commences with a brief summary of the health effects, disease burden 
and public health implications associated with the consumption of high salt intake. 
Then, the research problem, theoretical framework, significance and the aims of this 
thesis are briefly described. The chapter concludes with an outline of the thesis 
structure. 
1.1 BACKGROUND  
Cardiovascular diseases (CVD) are among the leading causes of death in most 
countries, accounting for 17 million of all deaths worldwide in 2008, and contribute 
to the largest proportion (39%) of deaths due to non-communicable diseases under 
the age of 70 years (World Health Organization 2011). About 62% of the 
cerebrovascular disease and 49% of ischaemic heart disease risk is attributable to 
suboptimal blood pressure (systolic blood pressure >115 mm Hg) (World Health 
Organization 2002). In Australia, ischaemic heart disease and cerebrovascular 
disease (which includes stroke) have been the top two leading causes of death since 
2000 (Australian Bureau of Statistics 2012).  
It has been estimated that a reduction in systolic blood pressure by 10 mm Hg or 
diastolic blood pressure by 5 mm Hg would, in the long term, reduce the risk of 
stroke by 40% and lower the risk of death from ischaemic heart disease, or other 
vascular disease by 30% (Prospective Studies Collaboration 2002). Given the 
strength of the relationships observed between blood pressure and risk of death from 
vascular diseases, it is important to identify modifiable risk factors associated with 
elevated blood pressure and develop effective public health interventions to lower 
the rate of cardiovascular related diseases (Flegel et al. 2009; Prospective Studies 
Collaboration 2002). 
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Sodium intake has been identified as one of several modifiable risk factors 
associated with increased blood pressure. Evidence from large epidemiological 
studies (Rose, Stamler & INTERSALT Co-operative Research Group 1989), animal 
trials (Denton et al. 1995) as well as controlled clinical intervention trials (He et al. 
2009; Sacks et al. 2001) strongly suggests direct relationships between salt intake 
and high blood pressure. Recent studies (including meta-analysis) also show direct 
relationships between sodium consumption with increased risk of stroke (Gardener 
et al. 2012; Strazzullo et al. 2009). 
1.2 STATEMENT OF THE PROBLEM 
To date, unlike other dietary behaviours such as fruit and vegetables consumption, 
or dietary fat intake, behavioural factors related to dietary salt consumption have 
received little attention. This may be related to the lesser attention paid to the goals 
to reduce salt intake in the population (Havas, Roccella & Lenfant 2004).  
The recent guidelines released by the World Health Organization (2012) 
recommends that adults (≥16 years) should consume less than 5 grams salt/day. 
However, the salt intakes in many developed countries are above 7 grams (Webster 
et al. 2011). In Australia, data is being collected to measure the sodium intake in the 
population using the spot urine samples (Department of Health and Ageing 2011; 
The Department of Health 2012). In the absence of national data on salt intake 
(Australian Institute of Health and Welfare 2013), estimates using 24-hour urine 
collections showed salt intake ranges between 6.4 g and 10.0 g salt/day (Beard et al. 
1997; Charlton et al. 2010; Huggins et al. 2011; Keogh et al. 2013). 
Reduction of dietary salt intake in the population over a period of time would lead to 
a reduction in blood pressure, and thus cardiovascular diseases, which in turn, may 
result in reduction in the healthcare burden (He & MacGregor 2003). 
It has been estimated that a 15% salt reduction, via voluntary reduction in the salt 
content of processed foods and condiments by manufacturers, together with a 
sustained mass-media campaign aimed at encouraging dietary changes within 
households and communities, would save 8.5 million lives over the next 10 years 
(from 2006 to 2015) (Asaria et al. 2007).  
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Voluntary salt reduction initiatives by food manufacturers take time, and may not be 
equally successful in all countries (Christoforou, Dunford & Neal 2013). Therefore, 
until the time when there is widespread availability of food products with lower 
amounts of salt, active participation from consumers will be required to reduce the 
salt in their diet. Thus, aside from policies to encourage product reformulation, more 
focus and resources should be allocated to promote individual behavioural changes, 
which can lead to substantial health benefits (Mozaffarian, Wilson & Kannel 2008).  
Successful behavioural change to reduce salt intake requires examination and 
understanding of the behavioural processes, which influence salt intake from all 
sources such as foods consumed at home and foods prepared away from the home 
(Rasmussen et al. 2010). Indeed, it has been suggested that poor understanding of 
food choice processes is the main reason for the limited success of public nutrition 
policies (Jacquier et al. 2012). 
1.3 CONCEPTUAL FRAMEWORK 
The Food-Related Lifestyle Model (FRLM) (Grunert, Brunso & Bisp 1997) is one 
of the models that outline the general influences on food choice. FRLM was 
developed based on several assumptions from cognitive theories (Grunert, Brunsø & 
Bisp 1993). Among others, the authors proposed that human behaviour can be 
explained by interactions between comprehension processes, integration processes 
and cognitive structures. The cognitive structures include both declarative and 
procedural knowledge which plays an important role in linking between values 
(abstract concept) with behaviours (concrete attributes) (Grunert, Brunsø & Bisp 
1993).  
Given the importance of knowledge (more specifically salt knowledge) as a 
predictor of dietary behaviours, there is a need to clarify the role of salt knowledge 
in relation to salt usage behaviour. However, to date there is no validated salt 
knowledge questionnaire which can be used to measure the salt knowledge levels in 
the population. Therefore, a salt knowledge questionnaire was developed and 
validated (Study 1) to be used in subsequent studies to examine salt-related dietary 
behaviours.  
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One of the advantages of the FRLM is that it includes motivational, situational and 
cognitive influences. Unlike general theoretical models of health behaviour, which 
have been used to study psychosocial factors related to food intake (e.g. Theory of 
Planned Behaviour), the FLRM includes various other factors such as price, quality 
of product, taste and health, all of which influence food choice. It also includes the 
influences of other people and the usage situation.  
However, similar to most socio-cognitive models such as the Theory of Planned 
Behaviour (Ajzen 1991) and Social Cognitive Theory (Bandura 1986) which assume 
behaviours are outcomes of rational, deliberate thought processes (Hofmann, Friese 
& Wiers 2008), the FRLM does not account for automatic or impulsive behavioural 
factors. In recent years, there have been an increasing number of studies which 
examine the role of automatic or impulsive processes (Brug et al. 2006; Churchill, 
Jessop & Sparks 2008; Jacquier et al. 2012; Skallerud & Olsen 2010) associated 
with dietary behaviours.  
Hofmann, Friese and Wiers (2008) have suggested that the use of the dual systems 
framework (Strack & Deutsch 2004) (i.e. the integration of impulsive and reflective 
influences) in one framework may allow for a better understanding of health 
behaviours.  
Therefore, in this thesis (Study 3 and Study 4), the Food-Related Lifestyle Model 
(Grunert, Brunso & Bisp 1997) (see Chapter 2) is used together with impulsive 
factors, to provide the basis of the conceptual framework to examine salt-related 
behaviours.  
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1.4 AIMS AND OBJECTIVES OF THE THESIS 
This thesis aims to answer two main research questions: 
1. What is the role of salt knowledge in salt-related dietary behaviours?  
2. Do both reflective and automatic (impulse, cue-driven) factors predict salt-related 
dietary behaviours?  
A series of four studies was conducted to answer these research questions. The main 
aims of these studies were as follows: 
1. To develop and validate a salt knowledge questionnaire (Study 1). 
2. To examine the relationships between socio-demographic factors, salt knowledge 
levels and discretionary salt use (Study 2). 
3. To examine behavioural processes (i.e. reflective and impulsive or automatic 
factors) associated with salt-related, 'healthier' home meal preparation practices 
(HMP) and dietary behaviours associated with high salt intake i.e. convenience 
foods (Study 3) and foods prepared away from the home (Study 4).  
1.5 SIGNIFICANCE OF THE STUDIES 
The findings of this thesis are expected to contribute towards better understanding of 
the behavioural factors which determine dietary salt intake represented by three 
behavioural outcomes; discretionary salt use, meal preparation at home (which 
includes use of convenience foods) and foods prepared away from home.  
More specifically, the findings from the studies presented in this thesis will help 
policy makers understand the role of reflective and automatic factors together with 
mediating factors which influence salt-related dietary behaviours. Such 
understanding will assist in the planning of future nutrition education and promotion 
campaigns to reduce salt intake in the population.  
By validating a salt knowledge questionnaire and assessing the mediating roles of 
salt knowledge, the thesis provides a validated tool for other future studies on salt 
knowledge. It clarifies the role of salt knowledge in salt-related behaviours and 
establishes the role of salt knowledge. This will be useful for the implementation of 
future population salt-reduction programmes.  
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1.6 STRUCTURE OF THE THESIS 
This thesis consists of nine chapters (including this introductory chapter). They are 
outlined below. 
Chapter 2 reviews the current literature in relation to three key areas. It starts with an 
overview of the Food-Related Lifestyle Model and description of behavioural 
factors which have been shown to influence dietary behaviours. This is followed by 
an examination of dietary salt consumption and its’ health consequences. Finally, 
the review focusses on three key outcome measures of this thesis, discretionary salt 
use, and consumption of convenience foods and foods prepared away from home. 
This chapter concludes by highlighting the gaps in the current literature concerning 
salt knowledge and argues for the importance of examining the influence of salt 
knowledge, reflective and automatic factors on salt-related food behaviours using a 
conceptual framework broadly based on the Food-Related Lifestyle Model. 
Chapter 3 (i.e. Study 1) begins by discussing the importance of salt knowledge and 
the lack of validated salt knowledge questionnaires to measure salt knowledge. 
Subsequently, this chapter details the process undertaken to develop and validate a 
salt knowledge questionnaire (Study 1) and presents the results of the validation 
study. The chapter ends with a list of validated salt knowledge questions which are 
used in the subsequent studies of this thesis.  
Chapter 4 describes the methodology used in collecting the data for two major 
surveys in this thesis: an internet survey (Study 2 and 3) and a mixed methods 
survey (Study 4). This chapter also provides in depth description of the instruments 
used for data collection and the data analysis methods. 
Chapters 5, 6 and 7 describe three studies
1
 (embedded in the above surveys) which 
examine discretionary salt use and salt-rich food related behaviours (see Figure 1.1). 
More specifically, Chapter 5 (Study 2) examines the relationships between socio-
demographic factors, salt knowledge and discretionary salt use. Chapter 6 (Study 3) 
provides the results of structural equation modelling which was used to examine the 
relationships between reflective factors and automatic factors with salt-related 
‘healthier’ meal preparation practices vs. convenience-oriented meal preparation 
                                                 
1
 In this thesis, each study is written as a stand-alone chapter. Therefore, readers may see a small 
amount of repetitiveness in the Introduction and Discussion sections of some of the chapters. 
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practices. Chapter 7 (i.e. Study 4), identifies the reflective and automatic factors 
associated with salt-related ‘healthier’ meal preparation practices vs. consumption of 
foods prepared away from home. In addition, Chapters 6 and 7 also present the 
results of cluster analyses which were used to understand consumer segments and 
provide a sound basis for recommendations on future intervention strategies 
(Honkanen & Frewer 2009). These two chapters end with discussion of the results 
which include the limitations of the studies and the implications for nutrition policy 
and communication based on the findings of each study. 
Finally, Chapter 8 draws together the key findings from all four studies and 
summarises the original contributions of this thesis. The chapter also discusses 
future research directions, and implications for nutrition policy and communications.  
 
Figure 1.1: Summary of the studies presented in this thesis
2
 
  
                                                 
2
 This framework is used throughout the thesis to guide the readers. It should be noted that the 
candidate led the survey development, data collection and data analysis of all four studies shown 
here. 
STUDY 1: Validation of salt knowledge 
questionnaire 
• to develop and validate a salt knowledge 
questionnaire. 
STUDY 2: Discretionary salt use 
• to examine the relationships between socio-
demographic factors, salt knowledge levels and 
discretionary salt use. 
STUDY 3: Salt-related meal preparation 
behaviours 
• to examine behavioural processes associated with 
convenience and 'healthier' home meal preparation 
practices. 
STUDY 4: Foods prepared away from 
home  
• to examine behavioural processes associated with 
eating foods prepared away from the home and 
'healthier' home meal preparation practices. 
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CHAPTER 2: LITERATURE REVIEW  
This chapter is presented in two sections. The first section reviews the literature on 
predictors or drivers of food consumption behaviours based on the proposed 
conceptual framework. The second section provides a brief review of the public 
health burden associated with excess salt intake, strategies used in reducing salt 
intake in the population and sources of salt in the diet. This is followed by an in-
depth examination of the dietary behaviours examined in this thesis i.e. discretionary 
salt use, convenience meals and foods prepared away from the home.  
2.1 SECTION 1: DRIVERS OF FOOD CONSUMPTION BEHAVIOURS 
In this section, first, the conceptual framework used in this thesis, i.e. the Food-
Related Lifestyle Model (Grunert, Brunso & Bisp 1997), is introduced. This is 
followed by detailed discussion on the selected constructs which are the focus of this 
study. 
2.1.1 Food Consumption Behaviour 
Food behaviour research is widely recognised as a complex transdisciplinary field. 
From a psychological point of view, food intake behaviour is defined as ‘any food-
related response to stimulation from internal milieu or from environment’ (Bellisle 
2003, p.190). Food intake behaviour theories essentially seek to provide answers to 
questions about why, how, what and when food is purchased, prepared and 
consumed. They incorporate decisions based on conscious reflection as well as non-
conscious, automatic and habitual responses (Furst et al. 1996). 
A number of food choice models have been proposed to reflect the factors that affect 
individuals’ food choices. Given the complexity of food choice behaviour, each of 
these models tend to focus on and emphasise a number of different factors such as 
the sensory properties of food (Shepherd, Sparks & Guthrie 1995), price, taste and 
convenience (Furst et al. 1996), self-identity (Bisogni et al. 2002), social framework 
(Furst et al. 1996), usage situations (Connors et al. 2001) and lifestyle (Brunsø, 
Scholderer & Grunert 2004b). The simplest and most practical of these models, the 
Food-Related Lifestyle Model (Grunert, Brunso & Bisp 1997) is presented here.  
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2.1.2 The Food-Related Lifestyle Model  
The Food-Related Lifestyle Model (FLRM) is one of the models that outline general 
influences on food choice. The advantage of this model is that it includes 
motivational, situational and cognitive influences. Unlike general theoretical models 
of health behaviour which have been used to study psychosocial factors related to 
food intake (e.g. Theory of Planned Behaviour), the FLRM includes various other 
factors such as price, quality of product, taste and health, which influence food 
choice. It also includes the influences of other people and the usage situation. 
The FRLM has been applied in various food consumption studies relating to 
vegetables (Nijmeijer, Worsley & Astill 2004), meat (Grunert 2006), fruit (Shim, 
Gehrt & Lotz 2000), organic food (Lea & Worsley 2005), wine (Bruwer, Li & Reid 
2002) and speciality food (Wycherley, McCarthy & Cowan 2008). It has also been 
used to segment consumers (into distinct groups) based on lifestyle factors (Bruwer, 
Li & Reid 2002; Buckley et al. 2005; Wycherley, McCarthy & Cowan 2008), which 
help to better predict consumers’ food behaviours, rather than demographic 
segmentation alone. 
The FRLM proposed by (Grunert, Brunso & Bisp 1997) consists of seven 
components: shopping scripts, meal preparation scripts, desired higher-order product 
attributes, usage situations, concrete attributes or product categories, consequences 
and values (see Figure 2.1). The direction of causation moves from left to right i.e. 
from underlying values to concrete attributes of products which lead to purchasing 
or consumption behaviour (Nijmeijer, Worsley & Astill 2004). A brief explanation 
of each of the components is given below (Brunsø & Grunert 1998; Grunert, Brunso 
& Bisp 1997; Grunert 1993): 
Shopping scripts: refer to consumers’ usual practices during food purchasing such as 
where and how food shopping is conducted. For example, the use of label reading to 
identify sodium content in the food and price. 
Quality expectations: (known in earlier versions of the FRLM as desired higher-
order product attributes) refers to the general attributes of the product such as 
healthiness, nutritional values, freshness and convenience. 
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Meal preparation scripts: refer to the procedural knowledge required to prepare 
meals. For example, how to use a microwave oven and how to prepare a recipe.  
Usage situations: the purchasing, preparation or consumption settings including the 
physical cues in the setting and the influence of other people in the setting. 
Concrete attributes of product categories – the product’s perceived concrete 
attributes, such as sensory aspects and health claims on the packaging and price tags.  
Consequences – the perceived consequences that are likely to result from performing 
the behaviour such as purchasing or eating high salt foods, acceptance of the 
consumers’ food choice by the family members, the food’s effects on the 
individual’s health. For example, the importance placed on the consequences of a 
high salt diet include its perceived long term health effects, the immediate 
satisfaction derived from consuming such food, and perhaps, the disapproval of 
family members. Most health behaviour models, such as the Theory of Planned 
Behaviour, deal with the perceived consequences of behaviours.  
Values – the personal values of the consumers or the guiding principles in their lives 
(Schwartz 1992), such as universalism (harmony with other people and the 
environment), or tradition (behaving in traditional ways). The definition of values, 
and how they are related to the decision making process are discussed further in the 
following section.  
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Note: The food  purchasing and consumption behaviours component is added by the author to illustrate the outcome variable as suggested by  Nijmeijer, Worsley and Astill (2004). 
 
Figure 2.1: The Food-Related Lifestyle Model (Grunert, 2006) 
Food 
purchasing and 
consumption 
behaviours 
Consequences 
Shopping 
scripts 
Higher-order 
attributes 
Values 
Usage 
situations 
Concrete 
attributes/ 
product 
categories 
 
Meal 
preparation 
scripts 
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While Grunert’s FRLM model includes fairly straightforward constructs (Worsley 
2007), some important constructs are not included or are poorly defined. For 
example, the FRLM includes values (the guiding principles in peoples’ lives), as 
behavioural drivers but it omits others such as motives, psychogenic needs and 
involvement. Similarly, usage situations and the influence of physical and social 
settings are poorly defined. Perhaps, most importantly, in common with several 
other widely applied health behaviour models, it pays little attention to the 
importance of non-cognitive or automatic influences such as habits and situational 
cues (Hamlin 2010).  
Integration of several factors such as cognitive influences and impulsive (or cue 
driven) factors in one framework may provide better understanding of behaviours as 
both of them may influence behaviours to different extents based on situations and 
types of individuals. Subsequently this provides a new approach to examine and 
influence food-related behaviours (Hofmann, Friese & Wiers 2008; Jensen et al. 
2012).  
For example, the reflective impulsive model (RIM) proposed by Strack and Deutsch 
(2004) combines both reflective processes (based on reasoning of facts, values and 
weighing of consequences prior to making a decision), and impulsive processes 
(elicitation of behaviour through associative links and motivational orientation) in 
the same model. The model assumes that both reflective and impulsive systems are 
active at the same time, operate in parallel and interact with each other.  
Therefore, this study proposes a conceptual framework which was loosely based on 
the FRLM (Grunert, Brunso & Bisp 1997). On the basis of the literature review, the 
FRLM has been expanded to include some constructs from the Theory of Planned 
Behaviour (Ajzen 1991) and concepts from dual system models such as the 
reflective impulsive model (Strack & Deutsch 2004).  
Specifically, the revised or new elements of this conceptual framework are:  
1.  behavioural drivers such as values and impulse buying tendency, 
2.  usage situations (which includes habits and situational cues),  
3.  cognitive factors such as food involvement and knowledge which have been 
shown to be important determinants of food consumption, and, 
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4. socio-demographic factors which are potentially major determinants or 
moderators of behaviours. 
Figures 2.2 and 2.3 illustrate the conceptual model proposed for this research
3
. The 
proposed directional paths between these constructs (expressed as hypotheses) are 
based on the literature. It is acknowledged that reverse directionality is possible, for 
example, behaviours and beliefs may influence values (Kemm 1991).  
 
 
Figure 2.2: Conceptual model for Study 2 and 3 
 
                                                 
3
 Ideally, all the elements or factors should be tested as a single model. However, this would require 
all the instruments or questions to be in a single questionnaire which would place a large burden on 
respondents. Therefore, the decision was made to test two sub sets of the model using two 
questionnaire surveys.  
Socio-
demographic 
factors 
  Age  
 Gender 
 Education 
 Income 
 
Reflective factors 
 Food involvement 
 Enjoyment food shopping 
 Salt knowledge and 
beliefs 
 Meal planning 
 
Automatic factors 
 Affective impulse 
buying tendency (IBT) 
 Cognitive IBT 
 Situational cues 
 
 
  
  
Salt-related meal 
preparation behaviours 
• Discretionary salt use 
• Convenience-oriented 
meal preparation 
• ‘Healthier’ meal 
preparation 
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Figure 2.3: Conceptual model for Study 4 
 
In the following section, all the factors or elements proposed in Figure 2.2 and 
Figure 2.3 are discussed in detail.  
2.1.3 Values 
Values are concepts, beliefs or ‘criteria people use to select and justify actions and to 
evaluate people (including the self) and events’ (Schwartz 1992, p.3). Rokeach 
(1973) proposed that all individuals possess the same values; however, the degree of 
importance attached to each value varies between cultures and between individuals. 
He also proposed that values are likely to be relatively stable during adulthood.  
  
 
Salt-related dietary 
behaviours 
 
• Foods consumed 
away from home 
• ‘Healthier’ meal 
preparation 
•High salt foods 
 
  
  
Personal values 
 Universalism 
 Conformity & tradition 
 Hedonism & stimulation 
 
 
Reflective factors 
 Food involvement 
 Salt knowledge  
 
  Automatic factors 
 Habit strength 
 Descriptive norms 
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Schwartz (1992) developed a set of universal values (based on the Rokeach Value 
System (Rokeach 1973)) which consists of four higher order values (self-
transcendence, conservation, self enhancement and openness to change), and ten 
lower-order or motivational types of values (power, achievement, hedonism, 
stimulation, self-direction, universalism, benevolence, tradition, conformity and 
security) using a circumplex structure (see Schwartz 1992). Values, which appear 
adjacent to each other in the structure, are considered as compatible (people are 
likely to pursue these values concurrently), while values on the opposite side of the 
circumplex are in conflict with each other (it is unlikely that people will pursue these 
values simultaneously).  
It has been proposed that individuals do not always reflect on their values in their 
daily decision making process (Verplanken & Holland 2002) unless in situations 
where choices are involved (Brunsø, Scholderer & Grunert 2004c), and each 
behaviour may reflect more than one value (Bardi & Schwartz 2003). Verplanken 
and Holland (2002) used a series of studies to demonstrate that values do not affect 
behaviours automatically unless two conditions are met; 1) values needs to be 
cognitively activated, and 2) the value should be central to an in individual’s self-
concept (i.e. values which had been repeatedly activated in various situations, and 
might be considered a ‘general habit’).  
Bardi and Schwartz (2003) elaborated that people behave according to the 
behaviours they prioritise because of the need to be consistent with their beliefs and 
actions (see definition of value above). For example, during purchasing, products 
that reflect personal values are likely to result in a more positive attitude towards the 
product and higher possibility of purchase and consumption. Indeed, in one study, 
Allen (2002) demonstrated that consumers formed preferences towards certain 
products by comparing the values symbolised by products against their own values. 
If these product values were the same as those that the individual endorses, then 
these products would be preferred. 
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Values and dietary behaviour Several studies have shown positive associations 
between values and food consumption. For example, individuals who place more 
importance on self-transcendence values such as universalism and benevolence have 
positive beliefs about organic foods (Lea & Worsley 2005). de Boer, Hoogland and 
Boersema (2007) showed universalist consumers buy more free range meat; whilst 
consumers who endorse social power reported favourable attitudes and taste towards 
meat products (Allen, Gupta & Monnier 2008).  
The Food-Related Lifestyle Model (Grunert, Brunso & Bisp 1997) includes values 
as basic drivers of the attitudes and intentions which influence food behaviours. In 
this model, values are considered to be very abstract, and the constructs of food 
related lifestyle (FRL) have been suggested as mediators between values and 
behaviour (Brunso & Grunert 1995; Brunsø, Scholderer & Grunert 2004a). 
Brunsø, Scholderer and Grunert (2004c) used both Schwartz’s values inventory 
(Schwartz 1992) and the FRL instrument (Brunso & Grunert 1995) to show that 
values (as proposed by Schwartz) influence German and Spanish consumers’ food-
related lifestyle. In another study, Botonaki and Mattas (2010) showed that personal 
values were associated with attitudes and behaviours regarding convenience food. 
They showed that each value was related to different aspects of meal preparation. 
For example, universalism, tradition and conformity were positively associated with 
involvement in various aspects of meal preparation, while hedonism was related to 
sensory appeal and all aspects of convenience (including convenience orientation 
towards meal planning, convenience food service usage and convenience food 
products usage). 
Summary Several studies have shown that certain values such as universalism, 
hedonism, stimulation, tradition and conformity are related to food choices. 
Understanding consumers’ value priorities and how they may influence food 
behaviours is important. Thus, values will be included in the conceptual model in 
Study 4 (Chapter 7) as potential drivers of salt-rich food consumption behaviours.  
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2.1.4 Food involvement 
Involvement The concept of involvement has been widely researched and applied in 
the field of consumer behaviour. Various definitions have been proposed for 
involvement (see Mittal & Lee 1989). For example, Antil (1984) defined 
involvement as ‘the level of perceived personal importance and/or interest evoked 
by a stimulus (or stimuli) within a specific situation’ (p.204). In simpler terms, 
involvement can be described as ‘.. the extensiveness of decision making (degree of 
active reasoning)’ (Verbeke & Vackier 2005, p.72). Most of these definitions 
involve perceived personal relevance to a product in relation to consumers’ needs, 
values, interest, ego involvement and motivation between the person, the object and 
the usage in a given situation (Marshall & Bell 2004). Laurent and Kapferer (1985) 
summarised the key aspects of involvement as perceived importance of the product, 
perceived risk of the product, the symbolic or sign value attributed to the product 
and the hedonic value of the product. 
The concept of involvement may be used in relation to a consumer, or a product. A 
highly involved consumer refers to an individual who is highly involved in the 
decision making process i.e. spend considerable time and effort in making 
evaluations before making decisions to purchase products (Ares et al. 2010). 
Consumers who are more involved are more likely to respond to marketing stimuli 
and exhibit characteristics of the ‘smart shopper’ (e.g. shop at different stores and 
plan grocery shopping based on grocery advertisements) (Smith & Carsky 1996).  
Higher levels of product involvement may lead to greater perception of product 
attributes (Zaichkowsky 1985), higher ratings of pleasantness and buying probability 
(Kähkönen & Tuorila 1999). For example, consumers who were more involved with 
chocolate milk dessert enriched with antioxidants indicated higher levels of 
intentions to purchase the product (Ares et al. 2010). 
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Food involvement scales Bell and Marshall (2003) proposed the concept of food 
involvement, which is related to the level of importance attached to food in a 
person’s life. They developed a scale to measure food involvement among 
consumers. This scale consists of items which relate to the food provisioning cycle 
i.e. from the act of acquiring food to the disposal of food. The validation of this 
scale showed that 1) food involvement varies between individuals, and, 2) higher 
levels of involvement with foods result in greater ability to differentiate flavor 
strength, sweetness and saltiness.  
Studies which used the food involvement scale showed that higher levels of food 
involvement were significantly associated with higher fruit and vegetables 
consumption (Barker et al. 2008; Marshall & Bell 2004), lower amounts of calories, 
fat and snack (Marshall & Bell 2004), and higher prudent diet scores (i.e. a diet high 
in fruit and vegetables, and wholemeal food products) (Jarman et al. 2012; Lawrence 
et al. 2011). These findings corroborate a study by Candel (2001) which used a 
different food involvement measure. It showed that lower levels of food 
involvement are related to higher convenience orientation. Apart from having an 
independent effect on the dietary behaviour, food involvement may also affect 
dietary behaviours though other factors such as self-efficacy (Lawrence et al. 2011) 
and affect (Jarman et al. 2012).  
Meal planning Food involvement may vary according to different aspects of meal 
preparation (Bell & Marshall 2003). Consumers who plan their meal or food 
shopping appear to have better diet quality than those who had act on impulse 
(Crawford et al. 2007; Hersey et al. 2001; Hunter et al. 2010). Indeed, lack of meal 
planning skills has been identified as one of the barriers which prevent consumers 
from complying with the recommendations for a healthy diet based on the Food 
Guide Pyramid (Asp 1999).  
The importance of meal planning is best described by Welch et al. (2009). The 
participants in their study reported that they relied on convenience and pre-cooked 
meals when faced with the struggle to think and prepare healthier meals. They found 
that meal planning and preparation in advance helped them to deal with this pressure 
and to avoid the temptation presented by unhealthy foods (Welch et al. 2009).  
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Segmentation studies on convenience orientation have shown that the consumers 
which were identified as the ‘home meal preparers’ were more likely to plan their 
meals compared to the consumers who were more oriented towards convenience 
seeking (Buckley, Cowan & McCarthy 2007). Botonaki et al. (2009) reported that 
convenience orientation towards meal planning was negatively associated with 
health consciousness, suggesting that consumers with higher levels of health 
consciousness are more likely to plan their meals. 
Food involvement and socio-demographic factors Food involvement generally 
tends to be higher among older adults (Bell & Marshall 2003; Drichoutis, Lazaridis 
& Nayga 2007; Marshall & Bell 2004) because of their greater experience with 
foods (Bell & Marshall 2003), and among women because of their greater traditional 
involvement with meal preparation (Bell & Marshall 2003). The levels of food 
involvement tend to be lower among the lower income earners because food choices 
may not be a priority for them in comparison to other issues they may face with their 
limited financial resources (Barker et al. 2008; Jarman et al. 2012). In contrast, there 
are conflicting findings with regard to those with higher education. Jarman et al. 
(2012) and Barker et al. (2008) suggest that more highly educated consumers have 
greater involvement with food because they enjoy eating, and place higher priority 
on cooking in their lives. On the other hand, Drichoutis, Lazaridis and Nayga (2007) 
suggest that those with higher education are more affected by time pressures and 
therefore are likely to have lower levels of food involvement.  
Summary Food involvement is related to dietary behaviour, more specifically to 
healthier dietary behavior, and it varies between socio-demographic groups. To date, 
no study has used the validated food involvement scale (Bell & Marshall 2003) to 
examine the relationship between food involvement and salt-related dietary 
behaviours. This scale is highly related to amount of effort invested in meal 
preparation processes. For example, cooking from scratch requires higher amount of 
effort, while use of convenience foods or purchasing foods prepared away from 
home requires little effort. Thus, in this thesis, food involvement will be 
incorporated into the conceptual model in Study 3 and Study 4 (Chapter 6 and 7) to 
examine the relationships between food involvement and salt-related dietary 
behaviours. 
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2.1.5 Knowledge 
The Theory of Planned Behaviour proposes that beliefs are underlying constructs 
which influence the person’s attitudes toward the behavior (Ajzen 1991)4. Beliefs 
are any propositions about the world (of objects and people) which are accepted by 
someone. They tend to reflect the individual’s knowledge and assessment of 
something (Kemm 1991) which may or may not be true. Knowledge is a class of 
beliefs which is defined as ‘a set of beliefs for which the truth can be justified’ 
(Kemm 1991). In general, knowledge can be categorised into two main types 
(Kemm 1991; Worsley 2002): 
1. Declarative knowledge, also known as knowledge of ‘what is’ (i.e. awareness of 
things and processes) or ‘know that’ knowledge (for example, that high salt intake 
increases the risk of hypertension and processed food contains high amounts of salt).  
2. Procedural knowledge, or ‘know how’ knowledge, is knowledge about practical 
aspects - how to carry out certain tasks. For example, how to produce a meal, how to 
reduce the amount of salt used in the cooking by using herbs and spices. As such, 
procedural knowledge is closely related to the concept of ‘skills’. 
Knowledge arguably plays an important role as a determinant of food intake 
(Wardle, Parmenter & Waller 2000). Numerous studies have demonstrated the effect 
of knowledge on the use of food labels (Barreiro-Hurlé, Gracia & de-Magistris 
2010; Drichoutis, Lazaridis & Nayga Jr 2005; Fitzgerald et al. 2007) and food intake 
in various populations and settings (Dallongeville et al. 2001; Kristal et al. 1990). 
Wardle, Parmenter and Waller (2000) used a validated measure of nutrition 
knowledge to examine the relationships between nutrition knowledge and intake of 
fat, fruit and vegetables. They found that participants in the highest nutrition 
knowledge quintile were 23 times more likely to meet the recommendations for 
fruit, vegetables and fat intake than those in the lowest quintile irrespective of socio-
economic status. Likewise, using the same validated survey instrument, De Vriendt, 
Matthys, Verbeke, Pynaert, & De Henauw (2009) reported that there were 
significant differences in fruit and vegetables consumption across the quartiles of 
nutrition knowledge.  
                                                 
4
 A short review of Theory of Planned Behaviour (TPB) is provided in Appendix A.1 for readers who 
are interested in understanding the relationships between TPB and dietary behaviours. 
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Higher levels of nutrition knowledge also appear to be associated with lower 
consumption of unhealthy foods. Tepper, Choi and Nayga Jr (1997) found that men 
with higher levels of nutrition knowledge were more likely to eat healthy foods, and 
less likely to consume fast foods. Similarly, de Vriendt et al. (2009) found that men 
with higher levels of knowledge consume significantly lower amounts of total fat 
and saturated fat even after controlling for confounding factors such as age and 
education levels. However, not all studies have found such relationships. For 
example, Patterson, Kristal, & White (1996) found that knowledge of the fibre and 
fat content of food was unrelated to fat and fibre intake. Similarly Nayga (2000) 
found no significant relationship between knowledge and label use.  
Three broad reasons have been advanced to explain the observed inconsistencies 
between studies. First, poor conceptualisation of nutrition knowledge (Parmenter & 
Wardle 2000; Worsley 2002); for example, no distinction made between declarative 
and procedural knowledge (Dickson-Spillmann & Siegrist 2011). Second, the use of 
unreliable questionnaires to measure nutrition knowledge (Parmenter & Wardle 
2000; Worsley 2002). Third, the complexity of relationships between nutrition 
knowledge and dietary behaviour in which nutrition knowledge may influence 
dietary behaviour indirectly through other constructs such as health motivation 
(Moorman & Matulich 1993; Petrovici & Ritson 2006), attitudes and beliefs (Brug, 
Lechner & De Vries 1995; Sapp & Jensen 1997), self-efficacy (Brug, Lechner & De 
Vries 1995) and norms (Kristal et al. 1990). 
Knowledge and sociodemographic factors Studies have shown that nutrition 
knowledge tend to vary according to socio-demographic factors. Women tend to 
have higher levels of knowledge than men (Buttriss 1997; Dickson-Spillmann & 
Siegrist 2011; Eckel et al. 2009; Lin & Yen 2010; Obayashi, Bianchi & Song 2003). 
Age is also commonly associated with increasing levels of knowledge (de Vriendt et 
al. 2009; Dickson-Spillmann & Siegrist 2011; Eckel et al. 2009; Lin & Yen 2010; 
Pieniak, Verbeke & Scholderer 2010). Individuals with higher levels of education 
(Dallongeville et al. 2001; de Vriendt et al. 2009; Lin & Yen 2010; Parmenter, 
Waller & Wardle 2000; Patterson, Kristal & White 1996) and higher levels of 
income (Dallongeville et al. 2001; Parmenter, Waller & Wardle 2000) or social class 
(Buttriss 1997) often demonstrate higher levels of knowledge. Dallongeville et al. 
(2001) and De Vriendt et al. (2009) also found that professionals tend to have higher 
levels of nutrition knowledge than non-professionals.  
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Dietary salt knowledge Population based surveys on salt knowledge have shown 
that less than a fifth knew the recommended amount of maximum salt intake per day 
(Consensus Action on Salt and Health 2011; Grimes, Riddell & Nowson 2009; 
Webster et al. 2010). However, more than half believe that their salt consumption is 
less or equal the maximum amount (6 grams/day) (Grimes, Riddell & Nowson 2009; 
Webster et al. 2010). Fewer than half of them were able to identify major 
contributors of salt in their diet (Webster et al. 2010), or identify frequently 
consumed foods such as processed cheese and hamburgers as main sources of 
sodium contributors in their diet (Papadakis et al. 2010). Although generally, most 
individuals (more than 80%) tend to be aware of the relationships between high salt 
intake and hypertension (Consensus Action on Salt and Health 2010; Kim et al. 
2012; Marshall, Bower & Schröder 2007; Webster et al. 2010), less are aware of 
other disease conditions linked to high salt intake such as heart disease, stroke and 
kidney diseases (Consensus Action on Salt and Health 2010; Kim et al. 2012; 
Webster et al. 2010). 
Individuals who are either aware of the relationships between salt and diseases such 
as hypertension and stroke, or believe that their health will improve if they lower 
their salt intake indicated that they have purchased reduced salt food products, and 
more likely to do so in future (Grimes, Riddell & Nowson 2009). Likewise, those 
who have higher concern about salt in the diet and its’ health consequences are 
likely to try to reduce their salt intake (Papadakis et al. 2010), read salt content on 
food labels and purchase a food product labelled as low salt. On the contrary, those 
who believed that excess dietary salt has no consequences for health were more 
likely than others to add salt at the table (Pomerleau et al. 2001). A study in UK 
found majority (83%) of the respondents indicated that they would like to be made 
more aware of salt intake and about half of them are willing to commit that they will 
change their behaviour regarding salt intake (Marshall, Bower & Schröder 2007). 
 Summary It is possible to reduce dietary sodium intake through nutrition education 
using simple nutrition messages (Ireland, Clifton & Keogh 2010). However, this 
requires assessment of the population’s knowledge levels using a validated 
knowledge instrument. To the candidate’s knowledge, there is no validated 
questionnaire which can be used to measure salt knowledge in the healthy 
population.  
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Therefore, Study 1 was conducted to develop and validate a salt knowledge 
questionnaire which was later used in Studies 2, 3 and 4 to examine the relationships 
between salt knowledge and salt-rich food consumption behaviours.  
2.1.6 Social Norms 
Social norms are defined as rules, values or standards shared by the members of a 
social group as a generally accepted, endorsed and expected way of thinking, feeling 
or behaving (Manstead & Hewstone 1999). The influence of social norms on 
behaviour results from the need to conform in order to be accepted by others (Aarts, 
Dijksterhuis & Custers 2003). Several socio-cognitive theories, including the Theory 
of Planned Behaviour (Ajzen 1991) have incorporated social norms to explain 
intentions and behaviours.  
In general, social norms can be categorised as descriptive norms and injunctive 
norms (Cialdini, Reno & Kallgren 1990). It is important to differentiate between the 
two forms of social norms because of their association with different underlying 
motives (Cialdini, Reno & Kallgren 1990; Manning 2009). Injunctive norms are 
related to beliefs of what others approve or disapprove, and motivate conformity 
through its’ implicit promise of social acceptance. On the other hand, descriptive 
norms are related to imitation of the actions of others ‘since everyone else is doing 
it’.  
Descriptive norms may affect behaviour, bypassing intention (i.e. the reasoned or 
conscious path) (Andrews, Hampson & Peterson 2011). This suggests that norms 
may affect behaviour through either conscious or unconscious pathways (Mollen, 
Ruiter & Kok 2010). The effect of descriptive norms on behaviour appears to be 
stronger when they act through a peripheral route of information processing (i.e. non 
conscious route) rather than when they act through a conscious, information 
processing route (Göckeritz et al. 2010).  
Research in various areas, such as on food intake (Vartanian, Herman & Wansink 
2008), fruit and vegetable intake (Croker et al. 2009), physical activity (Priebe & 
Spink 2011) and energy conservation (Nolan et al. 2008) has consistently shown that 
individuals are generally unaware that their actions are influenced by descriptive 
norms. Therefore, when they are asked which factors motivate them to act in certain 
way; they are often unable to identify the influence of descriptive norms (Priebe & 
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Spink 2011). For example, they are more likely to internalise and attribute their food 
intake to various ‘internal’ reasons (hunger, taste) than external reasons such as 
influence of others (Priebe & Spink 2011; Roth et al. 2001).  
Summary Studies of the influence of descriptive norms on the adoption of 
behaviours suggest that they could be useful tools for intervention campaigns 
(Agostinelli, Brown & Miller 1995; Allcott 2011; Collins, Carey & Sliwinski 2002; 
Goldstein, Cialdini & Griskevicius 2008; Walters, Vader & Harris 2007). However, 
the number of studies using descriptive norms is still relatively low compared to 
studies of injunctive norms (Manning 2009). Therefore, in this thesis, only 
descriptive norms will be studied. The effect of descriptive norms will be studied on 
both unhealthy and healthy behaviours.  
2.1.7 Impulse Buying and Situational Cues 
In his seminal work, Rook (1987) argued that impulse buying is more than making 
unplanned purchases, and he defined impulse buying as a distinctive type of 
consumer buying behaviour which is characterised by ‘a sudden often powerful and 
persistent urge to buy some-thing immediately’ (p.191) with disregard for potential 
consequences. In his subsequent work, Rook and Fisher (1995) further defined 
impulse buying as a tendency to act ‘spontaneously, unreflectively, immediately, 
and kinetically’ (p.306). Those with a higher tendency towards impulse buying have 
a more ‘open’ shopping list; and so are susceptible to new ideas, driven by cues and 
immediate gratification. Together, the characteristics of impulse buying described by 
Rook suggest that it is an automatic behavioural process driven by heuristic 
processes (Verplanken & Sato 2011) which represents interplay between the intra-
individual psychological factors and environmental cues.  
The factors which trigger or motivate impulse buying can be categorised as internal 
and external factors (Kalla & Arora 2011; Youn & Faber 2000). Internal cues are 
factors which affect consumer’s feelings, moods and emotions, while external cues 
are environmental and sensory factors (Youn & Faber 2000).  
Internal factors Internal factors which motivate impulse buying include both 
positive as well as negative factors (Verplanken & Sato 2011). For example, while 
positive mood is associated with impulse purchasing (Gardner & Rook 1988); 
impulse buying may be strongly associated with negative psychological states 
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(Silvera, Lavack & Kropp 2008). Furthermore, the stress reaction trait which is 
positively associated with impulse buying appears to be positively associated with 
both negative feelings (e.g. depressed mood) and positive feelings (Youn & Faber 
2000). This indicates the complexity of the nature of impulse buying. Verplanken 
and Herabadi (2001) showed impulse buying tendency was positively associated 
with extraversion, and negatively with conscientiousness and autonomy. These 
authors also proposed that impulse buying has two facets: affective and cognitive. 
The affective aspect is characterised by lack of autonomy, being easily influenced by 
others, and feelings such as the urge to buy with possible regret after making 
purchases. The second construct, cognitive impulse buying tendency, relates to lack 
of planning or evaluation during the process of buying.  
External factors (situational cues) Situational cues have been categorised into five 
categories; physical surroundings, social surroundings, temporal perspectives, task 
definition and antecedent states (see Belk 1975). The effect of situational cues on 
food purchasing or food consumption may differ depending on the usage situation 
which provides the context of consumption (Roest & Rindfleisch 2010).  
Situational cues trigger habitual behaviours (by being associated with a particular 
response in the memory) (Ji & Wood 2007; van't Riet et al. 2011) especially in a 
similar usage situation (Khare & Inman 2006). In fact, it has been suggested that 
there are more than 200 daily food consumption decisions which are influenced by 
situational cues (Wansink & Sobal 2007).  
Situational cues can also serve as external triggers to impulsive behaviours or 
impulses (Kalla & Arora 2011; Youn & Faber 2000). Situational cues influence 
impulse buying such as music and scent (Mattila & Wirtz 2001), store environment 
and social factors such as staff friendliness (Mattila & Wirtz 2008), in-store 
promotional materials such as signs on the shelf, price and point-of-sale posters 
(Russell & Donald 1990; Zhou & Wong 2003). Consumers with higher impulsivity 
appear more likely to be sensitive to external situational cues such as advertisements 
and promotional gifts (Youn & Faber 2000).  
Impulsivity and dietary behaviour While impulse buying has received a lot of 
attention in the area of marketing, to the best of the candidate’s knowledge, there has 
been less research on the links between impulse buying and dietary behaviour. 
Several studies have shown that this is a promising line of research. For example, in 
 26 
 
a series of experimental studies, Guerrieri and colleagues (Guerrieri, Nederkoorn & 
Jansen 2008; Guerrieri et al. 2007) showed that impulsivity was associated with 
higher food intake. Impulsiveness appears to be associated with unhealthy food 
choices; impulsive consumers making food choices based on taste preferences rather 
than health considerations (Jasinska et al. 2012). Finally in a virtual supermarket 
study, Nederkoorn et al. (2009) found that participants who are more impulsive and 
hungry purchased more high calorie food products, particularly higher calorie snack 
foods. Although, these studies (Guerrieri, Nederkoorn & Jansen 2008; Guerrieri et 
al. 2007; Jasinska et al. 2012) measured ‘impulsivity’ using measures such as Barratt 
Impulsiveness Scale (Patton, Stanford & Barratt 1995) and the stop signal sign 
(Logan, Schachar & Tannock 1997), the core characteristics associated with 
impulsive behaviour were the same as the impulse buying tendency scale used by 
Verplanken and Herabadi (2001). 
Emerging research suggests it is possible to modify the determinants of impulsive 
behaviour (Veling & Aarts 2009, 2011a; Veling & Aarts 2011b; Veling, Aarts & 
Stroebe 2013). For example, the association of a ‘stop sign’ which cues the 
suppression of motor impulses (Veling & Aarts 2011a) with palatable foods such as 
chocolate and chips decreased consumption (Houben 2011; Veling, Aarts & Papies 
2011), and encouraged selection of healthier foods (Veling, Aarts & Stroebe 2013). 
Summary In summary, impulse buying tendency is generally characterised by lack 
of planning, higher sensitivity to situational cues and possibly linked to personality. 
While recent research suggests there may be relationships between impulsivity and 
overeating, there have been none which examine ways impulsiveness may affect 
salt-related dietary behaviours. Thus, the impulsive buying tendency and sensitivity 
to situational cues (being a trigger for impulsive behaviour) will be incorporated as 
components of the framework for this thesis in Study 3 (Chapter 6). 
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2.1.8 Habits 
Habits are behaviours which are formed though learning and practice, where an 
association between the action and stable features are formed (Maréchal 2009; 
Rogers 2000). Once these associations are formed, cues associated with these 
behaviours such as environmental cues will trigger the habits.  
Individuals’ eating routines tend to be deeply embedded in their daily schedules for 
work, family and recreation (Jastran et al. 2009). A predictable daily routine or habit 
allows individuals to reduce cognitive energy (i.e. minimal thought) by using 
relatively automatic processes required to carry out daily tasks such as what to eat or 
where to eat (Rogers 2000; Wood, Quinn & Kashy 2002). This allows individuals to 
reduce the time and stress involved in making these decisions (especially among the 
employed workers) (Jabs & Devine 2006).  
In particular, Khare and Inman (2006) used two features associated with habits; 
cognitive resource conservation and consistency of contextual cues to demonstrate 
that the influence of habits is stronger within similar meals than between different 
meals (due to associations between habits and cues). For example, breakfast on 
different days is more likely to be similar than breakfast and dinner within a same 
day. In addition, the researchers also showed that carryover habits are stronger in the 
morning due to limited cognitive resources in the morning. 
Bargh (1994) proposed four important features associated with automaticity of 
habits; lack of awareness, lack of control, lack of intention and efficiency. 
According to Verplanken and Melkevik (2008), habitual behaviours may vary based 
on these four features and thus these characteristics can be used to describe habitual 
behaviour. Due to their automaticity, Ouellette and Wood (1998) suggest that 
habitual behaviours do not require conscious intention. Indeed, when the habit is 
strong, intention becomes a non-significant predictor of behaviours (de Bruijn et al. 
2009; de Bruijn et al. 2008). 
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Once a habit is formed, it becomes the most accessible cognitive response in a given 
context and alternative responses become less accessible. In addition, individuals 
with strong habits pay less attention to new information about their habits (Aarts, 
Paulussen & Schaalma 1997; Verplanken, Aarts & Van Knippenberg 1997) which 
may create ‘tunnel vision’ or a narrow behavioural focus. This particular 
characteristic of habits is important for public health because it suggests that the 
traditional informational campaigns may not be effective among individuals with 
well-formed habits.  
While habits might be considered undesirable due to the difficulty involved in 
breaking them, Verplanken and Melkevik (2008) suggested that this particular 
characteristic could provide an advantage when new, good habits are established. 
Since habituation might be considered as a target for intervention strategies 
(Verplanken & Melkevik 2008), it will be included as part of the conceptual model 
for the proposed research. More specifically, the habits of using salt and sauces were 
examined in detail in Study 4 (Chapter 7).  
2.1.9 Summary 
The Food-Related Lifestyle Model (FRLM) has previously been used to examine the 
antecedents of many dietary behaviours (Grunert 2006; Lea & Worsley 2005; 
Nijmeijer, Worsley & Astill 2004; Shim, Gehrt & Lotz 2000). While it is a feasible 
model to study dietary behaviours, it fails to take into consideration the impulsive or 
automatic factors as behavioural drivers.  
Thus, in this section, a new conceptual model (Figure 3.2 and 3.3) developed for the 
purpose of this thesis (guided by the FRLM) was introduced. This was followed by a 
review of literature on the behavioural drivers which form the conceptual model.  
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2.2 SECTION 2: SALT AND HEALTH 
This section presents a review of the evidence linking dietary sodium intake with the 
risk of chronic diseases such as raised blood pressure, cardiovascular diseases and 
stroke. It is followed by brief examination of possible salt reduction strategies and 
main sources of salt in the diet. Finally, the review focuses on the three sources of 
salt in the diet (discretionary salt intake, convenience foods and foods prepared away 
from the home) which have been identified as outcome measures for the studies in 
this thesis.  
2.2.1 The Public Health Burden Associated with Salt Consumption
5
  
More than half (63%) of the global deaths in 2008 were attributed to non-
communicable diseases, primarily cardiovascular diseases, diabetes, cancers and 
chronic respiratory diseases (World Health Organization 2011). High blood pressure 
is one the key risk factors associated with cardiovascular disease. It is estimated that 
high blood pressure contributes to 62% of cerebrovascular disease and 49% of 
ischaemic heart disease risk (World Health Organization 2002). Raised blood 
pressure is also estimated to cause 7.5 million deaths (World Health Organization 
2011). Thus, high blood pressure is one of the public health issues which require 
urgent attention.  
2.2.1.1 Dietary salt and hypertension 
There is a wealth of evidence which indicates that high salt consumption is 
positively associated with high blood pressure (Appel 2009; Elliott et al. 1996; He, 
Li & MacGregor 2013; Law, Frost & Wald 1991; Rose et al. 1988). A recent 
analysis of data from 2005–2010 National Health and Nutrition Examination Survey 
on sodium intake of 10,563 participants aged ≥20 years found that every 1,000 
mg/day increase in sodium were significantly associated with an increase of 1.04 
mm Hg (95% confidence interval (CI), 0.27–1.82) of systolic blood pressure (Zhang 
et al. 2013). 
  
                                                 
5
 Salt contains about 40% sodium and 60% chloride. Therefore, 1g of salt = 0.4g of sodium. For the 
purpose of this thesis, the term salt and sodium will be used interchangeably. 
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The INTERSALT study, which was conducted in 32 countries among 10,079 
participants showed sodium excretion was significantly related to blood pressure 
(Rose, Stamler & INTERSALT Co-operative Research Group 1989). A reanalysis of 
findings from the first INTERSALT study (due to criticism related to data analysis 
of the earlier analysis) found an even stronger association between dietary sodium 
intake with systolic and diastolic pressure than what was originally reported in 1988 
(Elliott et al. 1996). 
These results are consistent with other large trials such as The Trial of Hypertension 
Prevention (TOHP) and the Dietary Approaches to Stop Hypertension (DASH) trial. 
The TOHP trial demonstrated significant reductions in blood pressure with modest 
reductions in weight or in sodium intake that were largely sustained through the 
follow-up period (18 months for TOHP I and 36 months for TOHP II) (Law et al., 
1991). The DASH trial showed that at each level of sodium intake; high (150 mmol 
or 3.5 g/day), intermediate, (100 mmol or 2.3 g/day) and low (50 mmol or 1.2 
g/day), both systolic and diastolic pressure were lower among subjects assigned to 
the DASH diet compared to those assigned to the control diet, in participants with 
and without hypertension. The largest decrease in blood pressure (a reduction of 8.9 
mm Hg in systolic blood pressure and 4.5 mm Hg in diastolic blood pressure) was 
evident between the high-sodium phase of the control diet and the low-sodium phase 
of the DASH diet (Sacks et al. 2001).  
The benefits of salt reduction on blood pressure were also supported in studies 
involving other ethnic groups (He et al. 2009; Vollmer et al. 2001). For example, 
randomised double-blind placebo controlled trial among individuals from various 
ethnic background (whites, blacks and Asian) with untreated, mildly raised blood 
pressure, found even a modest reduction in salt intake results in a significant 
reduction in blood pressure in all groups (He et al. 2009). 
Numerous systematic reviews have consistently reported that a reduction in salt 
intake reduces the systolic and diastolic blood pressure (Cutler, Follmann & Scott 
Allender 1997; Geleijnse, Kok & Grobbee 2003; Hooper et al. 2004). A systematic 
Cochrane review of 31 trials by He and MacGregor (2004) suggested a dose 
response relationships between salt reduction and blood pressure. This review 
demonstrated a significant effect on longer-term modest reductions in salt intake on 
blood pressure in individuals with both elevated and normal blood pressure. The 
 31 
 
blood pressure fell, on average, by 5/3 mm Hg in hypertensives and 2/1 mm Hg in 
normotensives. Likewise, a meta-analysis of 36 randomised controlled trials in 
adults shows that a reduction in sodium intake reduces systolic and diastolic blood 
pressure (Aburto et al. 2013). 
A reduction in blood pressure as small as 2 mm Hg in diastolic pressure in the mean 
of the population distribution is estimated to reduce the prevalence of hypertension 
by 17%, in addition to reducing the risk of coronary heart disease and stroke (Cook 
et al. 1995). It is evident that such reductions are possible in real setting based on the 
success case in Finland. A population based approach to reduce salt intake in 
Finland (North Karelia) over the past 30 years resulted in about one third reduction 
in the average salt intake. This reduction has been accompanied by more than 10 
mm Hg reduction in the means of both systolic and diastolic pressure in the 
population, and a 75% to 80% decrease in both stroke and coronary heart disease 
mortality (Karppanen & Mervaala 2006). Several community-based interventions 
have also shown varying degrees of success in reducing blood pressure among the 
study participants using salt reduction strategies in the community settings (Forte et 
al. 1989; Takahashi et al. 2006; Tian et al. 1995). 
2.2.1.2 Dietary salt, cardiovascular disease and stroke  
Prospective studies on the direct effect of increased dietary sodium intake on death 
due to cardiovascular disease (CVD) have demonstrated positive associations 
between dietary sodium intake with risk of CVD and stroke (i.e. increased risk). A 
prospective study among 1173 Finnish men and 1263 women showed that the 
incidence of coronary heart disease, cardiovascular mortality and coronary heart 
diseases rose significantly with increasing 24-hour sodium excretion, independent of 
other cardiovascular risk factors, including blood pressure. The hazards ratios for 
coronary heart disease, cardiovascular disease and all-cause mortality, associated 
with a 100 mmol increase in 24-hour urinary sodium excretion, were 1·51 (95% CI 
1·14–2·00), 1·45 (1·14–1·84) and 1·26 (1·06–1·50), respectively, in both men and 
women (Tuomilehto et al. 2001). 
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In 2007, the first report on the beneficial effect of sodium reduction on CVD events 
based on randomised trial data was released by Cook et al. (2007). Analysis of data 
from 2415 (77%) of the participants from two randomised trials of dietary salt 
reduction (TOHP I and TOHP II) found that after 10-15 years, the risk of 
cardiovascular events were 25-30% lower in the group of people who were assigned 
to the intervention group.  
Likewise, analysis of the data from the National Health and Nutrition Examination 
Survey Epidemiologic Follow-up Study (NHEFS) showed that the incidence of 
congestive heart failure was positively and significantly associated with the 
corresponding trend in dietary sodium intake in the 5129 participants who were 
classified as overweight (He et al. 2002). 
The Takayama Study, a population-based cohort study conducted in Japan among 
29, 099 adults reported a 2.4-fold increased risk of death from stroke associated with 
high sodium intake in men. The authors also suggested that dietary sodium may be 
associated with the risk of stroke independent of hypertension after they found that 
adjustment for a history of hypertension did not substantially alter the magnitude of 
the association between sodium intake and stroke mortality (Nagata et al., 2004).  
A meta-analysis of prospective studies on sodium intake, stroke and cardiovascular 
diseases concluded that high sodium intake is associated with increased risk of 
stroke and total cardiovascular disease although the authors also noted that the effect 
sizes of the relationships between salt and stroke, and total cardiovascular events are 
likely to be underestimated due to differences in the measurement of sodium intake 
(Strazzullo et al. 2009). Similarly, Aburto et al. (2013) reported that increased 
sodium intake was associated with an increased risk of stroke, and mortality 
attributed to coronary heart disease and stroke. 
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2.2.1.3 Dietary salt and obesity  
While there is unequivocal evidence which supports the relationships between 
higher dietary intake of salt and hypertension, the evidence linking higher intakes of 
dietary salt with obesity is still relatively new. 
Several studies have reported the relationships between urinary sodium excretion 
with body weight and body mass index (Andersen et al. 2009; Hoffmann & 
Cubeddu 2009; Hulthén et al. 2010). Even so, there is a possibility that the 
relationships observed between dietary sodium and increased body weight might be 
due to the increased food consumption which causes obesity (Hoffmann & Cubeddu 
2009). He, Marrero and MacGregor (2008a) proposed that the relationship might 
also work in the opposite direction where higher intakes of dietary sodium may 
contribute to the development of obesity. Based on the relationships observed 
between dietary salt intake consumption of sweetened soft drinks among 1688 
participants aged between 4 and 18 years, the authors suggested that a reduction of 
sodium intake will lead to reduction of fluid intake, and indirectly lead to lower 
consumption of sugar sweetened beverages (which contributes to about 30% of fluid 
consumption in their study participants), and subsequently reduction of childhood 
obesity. 
The mechanism that sugar sweetened beverages acts as a mediator for the 
associations observed salt and body weight, proposed by He, Marrero and 
MacGregor (2008a) was tested in a study among German children and adolescents 
(Libuda, Kersting & Alexy 2012). The study demonstrated that urinary sodium 
excretion was positively associated with the percentage of body fat and body mass 
index standard deviation score and sugar containing beverages. The effect of sodium 
intake on body weight remained significant even after adjustment for total energy 
intake and sugar containing beverages. The results suggest there is an independent 
association between sodium intake and body weight even though the authors were 
unable to offer the mechanism for this effect (Libuda, Kersting & Alexy 2012).  
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2.2.1.4 Summary  
The evidence supporting the need for reduction of dietary salt intake to reduce blood 
pressure is sufficient, and warrants the need for population wide strategies to reduce 
dietary sodium intake. Emerging evidence shows that the beneficial effects of 
dietary salt reduction may extend beyond reduction in blood pressure and 
cardiovascular diseases (such as obesity) indicating greater need to reduce salt intake 
in the general population. Excess salt intake has also been associated with other 
health conditions (de Wardener & MacGregor 2002) such as gastric cancer (Montes 
G et al. 1985), asthma (Carey, Locke & Cookson 1993; Knox 1993) and bone health 
(Devine et al. 1995; McParland, Goulding & Campbell 1989). 
However, salt intake in many developed countries (including Australia) exceeds the 
recommended amount of salt (Brown et al. 2009; Webster et al. 2011). The next 
section of the literature review briefly discusses several successful methods of salt 
reduction initiatives around the world and, examines the sources of salt intake in our 
diet.  
2.2.2 Salt Reduction Policies and Strategies  
The World Health Organization (World Health Organization 2011) recommends 
several strategies to reduce the risk factors associated with these non-communicable 
diseases. Of interest, high salt consumption has been identified as an important 
determinant of high blood pressure and cardiovascular risk factor. Interventions 
targeting to reduce salt intake is one of those that are cost-effective which the WHO 
suggested as ‘best buys’ (i.e. there is immediate urgency of the intervention due to 
its’ effectiveness in averting disease burden and death). 
A study by Khaw et al. (2004) among 23,104 free living adults found that about 
40% of the study population is within the recommended range, demonstrating that a 
target of 6 g/day of sodium is feasible and achievable. In fact, it has been proposed 
that simple changes to the diet such as avoiding salty food and not adding salt in 
cooking or at the table can potentially reduce sodium intake by about 3.0 g/day (50 
mmol/day) which is equivalent to about 30% of the average daily intake (Law et al., 
1991).  
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Since the main sodium contributors in western diet are processed food and bread, 
repeated calls have been made for the food industry to reduce sodium content in 
these food products either voluntarily or by regulation (Kamerow, 2007). To date, 
only Finland has employed legislation, while others such as UK have employed a 
voluntary approach despite calls to consider legislation (Cappucio, 2007). Voluntary 
approaches, however, are known to be highly challenging as there is little incentive 
for the food industry to reduce sodium content of processed foods (Morries et al., 
2008). To date, the effectiveness of voluntary approach seems to vary between 
countries. While the UK Food Standards Agency has reported some success (He, 
Brinsden & MacGregor 2013), data from Australia appears to suggest that it may not 
be effective (Christoforou, Dunford & Neal 2013). 
It has been noted by several investigators that there is little difference (Hooper et al., 
2004) or no difference (Ajani et al., 2005) in the sodium consumption of those who 
receive clinical consultation and those who do not (Luft et al., 1997). These findings 
suggest that more comprehensive strategies (such as consumer education and 
behavioural change) and effective tools for intervention (Ajani et al., 2005) that suit 
population prevention programs are needed to sustain the reduction for a longer 
period.  
It is highly likely that a comprehensive strategy necessary to reduce salt 
consumption in population. The comprehensive actions in Finland involve 
regulation, health education programs, preventive measures in the health services 
and schools, collaboration with non-governmental organisations and the private 
sector, government policies, population based monitoring and evaluation, and 
international collaboration (Puska, 2009). Since these policies were introduced in 
1970s, sodium intake has decreased by 40% (by 2002) (Karppanen & Mervaala, 
2006). Similarly, the comprehensive action by the UK Food Standards Agency has 
demonstrated some success in reducing salt content in food and salt intake of the 
population (He, Brinsden & MacGregor 2013). This involves garnering ministerial 
support, engaging the food industry to work towards voluntary salt reduction, raising 
consumer awareness, and media publicity of salt content in food, including naming 
and shaming.  
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2.2.3 Sources of Salt in Diet  
Sodium can be found naturally in small amounts in virtually all foods. The sources 
of sodium in individuals’ diets varies between countries. In most developed 
countries, 75-80% of salt intake comes from the manufactured foods (James et al., 
1987). In the US diet, 77% of sodium comes from processed and restaurant foods, 
12% occurs naturally in foods, 6% is added at the table and 5% is added during 
cooking (Mattes & Donnelly, 1991). Similarly, the sodium in Australian diet is 
reported to come mainly from processed foods (National Health and Medical 
Research Council, 2003). A study by Margerison et al. (2004) estimated that the 
main sodium contributor in Australians’ diets were breads and cereals (38%), meat 
products (17%), milk products (11%) and soy sauce or condiments (9%).  
In contrast, the main source of dietary sodium in Asian countries such as China and 
Japan is salt added during cooking and in sauces (Brown, 2008). In addition, in 
some Asian diets such as Korean diets, use of salty condiments such as salted fish 
and bean paste also contributes to the higher intake of salt in diet (Hyun et al., 
2007). This trend is also present in Australia where individuals on Asian-style diets 
have about 15 percent higher intake of sodium than individuals on a standard 
Australian diet due to the use of ingredients such as soy, oyster and fish sauces 
which are high in sodium (Notowidjojo, 1993).  
2.2.3.1 Discretionary salt intake 
Use of discretionary salt and the contribution of discretionary salt towards total salt 
intake varies between cultures. In most western countries, it is estimated less than 
20% of salt intakes are contributed by discretionary salt use (Food Standards 
Australia New Zealand 2011; Mattes & Donnelly 1991), while in other cultures, the 
contribution is higher. In Brazil, discretionary salt contributes to about 60% of the 
total salt intake (Piovesana, Sampaio & Gallani 2013).  
Although discretionary salt contributes only a small amount to total dietary salt 
intake, it represents an important part of salt reduction initiatives because it is the 
only source of dietary sodium which is directly under the voluntary control of an 
individual. 
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Research has consistently shown that increased exposure results in acceptance of a 
novel food or taste (Lipps & Marlin 1982; Sullivan & Birch 1990). Similarly, 
exposure to higher levels of salt increases the level of salt preferred in foods 
(Bertino, Beauchamp & Engelman 1986). On the other hand, reduced preference for 
salt and increased acceptance of low salt foods has been demonstrated during an 
exposure period as long as two months (Bertino, Beauchamp & Engelman 1982; 
Mattes 1990) or as short as three to five days (Methven, Langreney & Prescott 
2012).  
Earlier studies on discretionary salt use showed that reduction in discretionary salt 
may not significantly contribute to the effort of reducing total salt intake. For 
example, in a study where the subjects were placed on a low sodium diet and 
allowed free access to salt, Beauchamp (1987) found that the amount of total salt 
(after the addition of table salt) was lower than the baseline total salt intake. 
Similarly, in another study where the subjects were served low salt meals, Shepherd, 
Farleigh and Wharf (1989) found that although the subjects added more salt to low 
salt meals compared to those served with salted meals, only 22% of the salt removed 
from the meal was replaced by use of table salt. The authors suggested that 
availability of salt (i.e. on the surface of the food) makes the food taste saltier than 
when the same amount was added during cooking because when the salt is present 
on the surface of the food, it will dissolve more quickly in the mouth. 
Mattes (1990) found that subjects who were placed on ‘no salt at the table’ and those 
who were placed on ‘no discretionary salt’ (both at the table and in cooking) showed 
a reduction in their preferred levels of salt in food. In contrast, participants who were 
allowed free access to table salt in Beauchamp’s study showed no change in their 
preferred levels of salt in food (Beauchamp 1987).  
A reduction in salt taste preference is crucial because it reduces the preference for 
salt taste, and thus the likelihood of consuming salty foods (Hayes, Sullivan & 
Duffy 2010) and increased acceptance of low salt foods (Mattes 1990). Indeed, two 
recent studies have shown that preference for salt taste can be used as a predictor of 
total salt intake (Zhang & Zhang 2011) and salty foods (Hayes, Sullivan & Duffy 
2010).  
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Conclusion Together, these studies suggest the importance of reducing discretionary 
salt use as part of the strategy used to reduce total salt intake instead of focusing all 
efforts in reducing salt content in processed foods alone. Therefore, Study 2 was 
developed to examine the use discretionary salt use; and to examine relationships 
between socio-demographic factors, salt knowledge and beliefs and discretionary 
salt use in an Australian adult population. 
2.2.3.2 Convenience foods  
Convenience foods tend to contain higher levels of salt as well as energy and fat 
(Anderson et al. 2008; Celnik, Gillespie & Lean 2012). They are one of the major 
contributor of salt and fat to the diet (Milligan et al. 1998). Consumption of high 
energy density convenience foods has also been shown to be significantly associated 
with total fat intake and inversely associated with vitamins and minerals (Alexy et 
al. 2011). 
Definition Convenience foods can be defined as ‘fully or partially prepared foods in 
which significant amounts of preparation time, culinary skills, or energy inputs have 
been transferred from the home kitchen to the food processor and distributor’(Traub 
& Odland 1979, p.3).  
Although, views regarding the definitions of convenience foods in the literature 
differ between researchers (Alexy et al. 2008; 2005; Botonaki, Natos & Mattas 
2009; Candel 2001; Costa et al. 2001; de Boer et al. 2004; Traub & Odland 1979), 
there is some consensus about the core features of convenience meals. For example, 
convenience meals save time, mental energy and physical effort involved in meal 
preparation (Buckley, Cowan & McCarthy 2007; Candel 2001). Also, the 
convenience aspect is not only limited to cooking alone (de Boer et al. 2004), but it 
may include other stages of meal preparation (Botonaki, Natos & Mattas 2009) such 
as the acquisition of food, food storage (Buckley, Cowan & McCarthy 2007), 
culinary skills (i.e. energy and time saved from having to acquire or learn a new skill 
or recipe) and cleaning up (Candel 2001; de Boer et al. 2004).  
Consumption trends Analysis of food purchase data shows that convenience foods 
including ready-made sauces represent a major category of food purchase. A report 
of the analysis conducted on global sales data from Euromonitor indicated that in 
2007, 1,586 billion U.S. dollars were spent on convenience foods. Of these, 23% 
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($US357.5 billion) were spent on chilled, dried and frozen processed foods; and 
about 5% ($US76.6 billion) were spent on sauces, dressing and condiments (Sheely 
2008). A survey of foods purchased by 21, 000 households in the UK to identify 
sources of processed foods that contribute to the sodium intake in the British diet 
found that when combined, sauces, spreads and convenience meals were the second 
largest contributors (15%) of processed foods that contribute to sodium purchases 
(Ni Mhurchu et al. 2011).  
The consumption of convenience foods in western countries has been increasing 
over time (Buckley, Cowan & McCarthy 2007; Celnik, Gillespie & Lean 2012; 
Costa et al. 2001; Geeroms, Verbeke & Van Kenhove 2008; Mitchell, Brunton & 
Wilkinson 2012). Ready-meals consumption in the UK increased by 47% between 
1997 and 2001 (Food Standards Agency 2003a). In Australia, the ready meals 
market has been growing at a compound annual growth rate of 7.6% between 2004 
and 2009 (Datamonitor 2013). A similar trend is expected to take place in 
developing countries (Monteiro et al. 2011; Pingali 2007) as income levels rise and 
the population moves towards westernised diets (Stamoulis, Pingali & Shetty 2004).  
More than half the respondents in consumer surveys have indicated that they use 
ready meals at least once a week (de Boer et al. 2004; Food Standards Agency 
2003a; Mitchell, Brunton & Wilkinson 2012). Analysis of dietary records from 
German families showed that 86% of the families reported that they use convenience 
foods at least once out of three days the recording were made, and 21% recorded 
consumption of convenience foods on all three days of the recording (Alexy et al. 
2008) indicating higher usage of convenience meals in family settings. In contrast, 
the frequency of consumption was lower among a sample of Swiss consumers; 
Ahlgren, Gustafsson and Hall (2005) reported that majority of the survey 
respondents (51%) consumed ready-meals less than once a week.  
Ready-made sauces Similar to convenience foods, studies show that ready-made 
sauces are also widely used. An Australian study found that majority of the meal 
preparers reported that they ‘often’ or ‘sometimes’ used tomato sauce (91%), pasta 
sauces (84%), pre-made sauces (76%) and simmer sauces (60%) (A Worsley, 
unpublished report, 12 October 2012). Similarly, Alexy et al. (2008) noted that 
sauces (e.g. salad dressings and ketchup) were the two top most frequently 
consumed items in the category of convenience foods among German families.  
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Meal preparation practices and socio-demographic factors The use of convenience 
foods is higher among younger adults (Buckley, Cowan & McCarthy 2007; Food 
Standards Agency 2003a; Geeroms, Verbeke & Van Kenhove 2008; Hunter & 
Worsley 2009). While evidence for the relationships between age and the 
consumption of convenience meals is generally consistent, there is some contrasting 
evidence between socioeconomic status and the consumption of convenience foods.  
Several studies have shown that the consumption of convenience foods is higher 
among the lower income groups (Buckley, Cowan & McCarthy 2007; Buckley et al. 
2005; Hunter & Worsley 2009) and those with lower levels of education (Hunter & 
Worsley 2009). On the other hand, those in higher income groups report frequent 
consumption of convenience meals (Food Standards Agency 2003a). Rising income 
levels have been attributed to the increasing consumption of convenience foods, as 
people choose convenience over spending time in preparing meals from scratch 
(Buckley, Cowan & McCarthy 2007). There is also evidence showing that both ends 
of the socio-economic continuum (low and high) are frequent users of convenience 
meals (Monteiro et al. 2011; Veenma et al. 1995). 
The increase in the demand for convenience foods has often been attributed to the 
increased participation of females in the workforce and longer working hours 
(Agriculture and Agri-Food Canada 2010; Buckley, Cowan & McCarthy 2007; 
Buckley et al. 2005; Reed, McIlveen & Strugnell 2000). Although the increased 
demand for convenience foods might be attributed to women’s working status, 
Olsen et al. (2012) noted that this does not mean women consume more convenience 
foods, but rather the demand from them for these products has increased over the 
years. For example, Mitchell, Brunton and Wilkinson (2012) reported that a 
significantly higher proportion of men in their study consumed ready-meals two to 
three times a week compared to women who reported that they never consumed 
ready-meals. In terms of consumption, women tend to be more health conscious and 
therefore are more likely than men to buy the healthier convenience meals (Olsen, 
Menichelli et al. 2012). 
Nutritional content of convenience foods A survey by the UK Food Standards 
Agency in 2003 revealed that 83% of the ready meals that are sold in major 
supermarkets contained more than 40% of daily recommended intake of salt (6 g 
salt/day) (Food Standards Agency 2003b). However, four years later, the average 
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salt level of ready meals on sale in UK supermarkets was reduced by 45% 
(Consensus Action on Salt & Health 2007). This is a result of comprehensive salt 
reduction initiatives which includes setting targets for salt reduction in 85 categories 
of processed foods to achieve the recommended level of 6 g of salt per day and 
engaging food manufacturers to work towards achieving the target (He, Brinsden & 
MacGregor 2013). 
In Australia, the mean amount of sodium in the convenience foods product category 
would be classified as medium level (301/100mg). However, there is a wide 
variation of the sodium content within the convenience food category (305-
583mg/100g) (Webster, Dunford & Neal 2009). In contrast to the UK, efforts to 
reduce salt content in ready meals in Australia have not been very successful. 
Analysis of salt content in ready meals products from 2008 to 2011 showed that the 
overall mean sodium content of ready meal products remained largely unchanged, 
and that the mean sodium content of chilled ready meals (a subcategory of the ready 
meals) rose slightly (20mg/100g)(Christoforou, Dunford & Neal 2013). 
Convenience foods and health While there is no direct evidence which indicates the 
consumption of convenience foods is directly attributed to any chronic diseases, they 
does appear to be associated with higher body mass indices (Cornelisse-Vermaat & 
van den Brink 2007) and greater prevalence of the metabolic syndrome (Tavares et 
al. 2012). For example, consumption of high energy density convenience foods has 
also been shown to have a small significant effect on the change of percentage of 
body fat in the German boys during a five year study period (Alexy et al. 2011). 
Drivers of convenience foods use Although, consumers tend to display negative 
attitudes towards ready-meals (Geeroms, Verbeke & Van Kenhove 2008), and may 
associate ready-meals with characteristics such as unhealthiness and poor taste 
(Olsen 2012), the consumption of convenience foods has been increasing. This is 
because convenience orientation is the most important driver of the consumption of 
convenience foods or ready-meals (Mitchell, Brunton & Wilkinson 2012; Olsen 
2012). 
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This trend has been attributed to a number of factors such as ageing of the 
population, changing household structure and breakdown of family mealtimes 
(Buckley, Cowan & McCarthy 2007; Buckley et al. 2005). Jabs and Devine (2006) 
proposed that time scarcity was the main reason for the increase of the consumption 
of convenience or ready-made foods and the decrease in meal preparation at home. 
Indeed, the most frequent purchasers of convenience foods reported higher levels of 
time pressure and stress levels compared to those who were the least frequent 
purchasers of convenience foods (Ryan et al. 2002).  
In addition to convenience orientation, Skallerud and Olsen (2010) found that higher 
involvement with ready meals, price consciousness and health orientation contribute 
to impulse buying of ready meals. Several other factors which may be more 
important determinants of convenience meal consumption (than convenience) 
include cooking skills (van der Horst, Brunner & Siegrist 2011b) and health 
consciousness (Botonaki, Natos & Mattas 2009).  
Attitudes, beliefs and convenience foods Attitudes and beliefs towards convenience 
foods appear to influence individuals’ consumption of these products. Segmentation 
studies have shown that there are differences between frequent and infrequent users 
of convenience meals. For example, convenience seeking consumers reported more 
positive attitudes in terms of time saving, money and the health value of 
convenience foods compared to other consumer groups (Buckley, Cowan & 
McCarthy 2007; de Boer et al. 2004; Ryan et al. 2004). Specifically, the groups 
which had greater consumption of ready-meals had significantly more positive 
beliefs and attitudes towards ready-meals such as taste, cost, absence of additives 
and ‘good for the figure’(Geeroms, Verbeke & Van Kenhove 2008). 
Nutrition knowledge and convenience foods The UK Salt Omnibus Survey in 2009 
found that 65% of the consumers were able to identify ready-meals as high in salt. 
However, unprompted, only 21% of the consumers identified convenience or ready-
meals as foods with most salt and 3% identified sauces and ready-made sauces as 
foods with most salt (Food Standards Agency 2009).  
In a group of female household food providers (Veenma et al. 1995) found that 
nutrition knowledge was inversely related to the consumption of convenience foods. 
However, further analysis revealed two groups of convenience meal consumers: 
those from lower and higher socio-economic strata (which was unrelated to 
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nutritional knowledge). This suggests that knowledge is not the only factor which 
determines the consumption of convenience meals. Indeed, a more recent survey 
showed that although a majority of the respondents reported that they considered 
ready-meals to be high in salt (76%) and an unhealthy option (80%), half of them 
reported that they consumed ready-meals at least once a week (Mitchell, Brunton & 
Wilkinson 2012).  
Summary Although the average salt content of convenience meals is within the 
moderate range (Webster, Dunford & Neal 2009), the increasing consumption of 
convenience meals (Datamonitor 2013; Food Standards Agency 2003a) suggests 
that they are an important focus for salt reduction efforts. The review of literature 
showed that there are various factors which contribute to use of convenience meals 
including convenience and positive attitudes towards them.  
Segmentation studies have indicated that there are differences in characteristics of 
convenience meals consumers versus others who prepare their own meals. It is 
possible that given the ‘convenience orientation’ characteristics (Candel 2001) 
associated with convenience meal users (e.g. higher stress), these individuals are 
more likely to use convenience meals because of impulse buying. However, only 
one study has examined impulsive buying tendency as the driver of the purchase of 
convenience meals (Skallerud & Olsen 2010). There are no studies which have 
examined the association between salt knowledge and the use of convenience meals. 
Therefore, Study 3 was developed to examine the psychographic and socio-
demographic predictors of convenience-oriented meal preparation practices which 
are important for the development of health promotion programmes. 
2.2.3.3 Foods prepared away from home  
Increasing consumption of foods prepared away from home have been linked with 
obesity (Fulkerson et al. 2011; Pereira et al. 2005). Between 1977-78 and 1994-
1996, the contribution of foods prepared away from home (all sources for example, 
fast foods, restaurants etc.) to the total dietary intake increased almost two-fold 
(18% to 32%), and the calories that were consumed from fast foods increased three-
fold (from 4% to 12%)(Guthrie, Lin & Frazao).  
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In addition to calories, foods prepared away from home are also high in sodium 
(Dunford et al. 2010; Jaworowska et al. 2012; Rasmussen et al. 2010). Frequent 
consumption of fast foods have also been associated with an increased preference 
for salt taste (Kim et al. 2012) which may cause increased consumption of high salt 
foods.  
Definition The term ‘foods prepared away from home’ may be used to refer to foods 
purchased from fast foods outlets, pizza, take-away outlets, restaurant, cafés, and 
cafeterias (Burns et al. 2002). While ‘fast foods’ tends to be used to refer to western 
fast foods such as burgers, fries and pizza; in Australia the term ‘take-away foods or 
take-out foods’ includes both fast foods as well as ethnic foods such as Chinese, 
Indian or Thai (Smith et al. 2012) which are bought to be eaten at home. 
Socio-demographic characteristics Men (Bhuyan 2011; French et al. 2001; Glanz et 
al. 1998; Mohr et al. 2007; Paeratakul et al. 2003; Smith et al. 2009; van der Horst, 
Brunner & Siegrist 2011a), and younger people (Bhuyan 2011; Bowman & Vinyard 
2004; French, Harnack & Jeffery 2000; French et al. 2001; Glanz et al. 1998; Mohr 
et al. 2007; Orfanos et al. 2009; Paeratakul et al. 2003; Satia, Galanko & Siega-Riz 
2004; van der Horst, Brunner & Siegrist 2011a) tend to report higher or more 
frequent consumption of meals prepared away from home.  
Consumers with less education tend to consume less healthy options when they are 
eating out compared to those with higher education. For example, an Australian 
study found that those with lower education levels were more likely to consume fast 
foods on weekly basis, while those with higher income levels were more likely to 
consume foods from non-fast-food restaurants on a weekly basis (Thornton, 
Crawford & Ball 2011). Another Australian study showed that take-aways such as 
potato chips, non-diet soft drinks and hamburgers were more likely to be consumed 
by those with lowest levels of education (Miura, Giskes & Turrell 2009).  
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In addition to lower levels of education, lower levels of income and larger 
households are also positively related to consumption of foods prepared away from 
home (Ayala et al. 2008; French, Harnack & Jeffery 2000; French et al. 2001). 
However, these are not uniform trends. For example, Bhuyan (2011) and van der 
Horst, Brunner and Siegrist (2011a) found higher income groups reported higher 
consumption of foods prepared away from home, while French, Harnack and Jeffery 
(2000) and Satia, Galanko and Siega-Riz (2004) found no association between 
education levels and fast food consumption. 
Nutritional content Analysis of the nutrient content of the foods sold from fast food 
restaurants in Australia showed that none of the burgers, chicken, pizza and 
breakfast items met the nutritional criteria for being low in fat (≤3.0g/100g) or low 
in sodium (≤120mg/100g). Even foods often considered as healthy such as 
sandwiches and salad were found to contain high amounts of sodium; only about 
20% of the salads met the criteria for being low in sodium (Dunford et al. 2010). 
Similarly, a study of the salt content of hot take-away meals in the UK which 
included a range of products from western as well as Chinese, Indian cuisines 
showed that none of the meals contained less than the recommended 6 grams of salt 
and some products contained more than 10 grams of salt per meal. On average, the 
median salt content for Chinese foods was 8.07 g/meal, Indian - 4.73 g/meal, 
English - 3.01 g/meal, pizzas - 9.45 g/meal, and kebabs - 6.21 g/meal (Jaworowska 
et al. 2012).  
An evaluation of canteen foods and fast foods in Denmark showed that the amount 
of salt content in one single meal of fast food may contain up to 9.1g of salt. The salt 
intake from a single meal eaten in the worksite canteen contained more than half of 
the daily recommended amount of salt and some meals contained more than the 
daily recommended amount of salt (Rasmussen et al. 2010).  
In all three studies, the authors noted that there are wide variations between salt 
content in the same product category (Dunford et al. 2010; Jaworowska et al. 2012; 
Rasmussen et al. 2010) which may cause difficulty for consumers to identify 
healthier food. 
  
 46 
 
Foods prepared away from home also tend to be significantly higher in calories, fat, 
saturated fat, cholesterol and lower in dietary fibre, calcium and iron (Guthrie, Lin & 
Frazao 2002). Thus, contributing poorer diet quality among those who consume 
them (Bowman & Vinyard 2004; Burns et al. 2002; Clemens, Slawson & Klesges 
1999; Paeratakul et al. 2003).  
Evidence also suggests fast food consumption may be linked to higher sodium 
intake and body weight. In a study among 79 young Swedish men, participants in 
the highest quartile of urinary sodium excretion had higher body weight and BMI 
than those in the lowest quartile. The participants in the highest quartile of urinary 
sodium excretion had mean energy intakes which reflected their higher consumption 
of fast foods, snacks and sandwiches than those in the lowest quartile (Hulthén et al. 
2010). This suggests processed foods such as fast foods contribute to sodium in the 
diet. 
Consumption of FAFH and health Even weekly consumption of fast foods may be 
associated with higher body weight. Individuals who consume fast foods or had 
take-outs even at a frequency of once a week are two times more likely to be 
overweight than those who did not (Fulkerson et al. 2011). In a prospective study, 
French, Harnack and Jeffery (2000) showed that over a three year period, as the 
number of visits to fast food restaurants increased, so did the purchasers’ body 
weight. 
However, not all studies have consistently shown positive relationships between fast 
foods or take-aways with body mass index. For example, French et al. (2007) found 
no significant association between frequency of fast foods consumption and body 
mass index, while some other findings are limited to certain gender (Smith et al. 
2009) and types of food outlet where the food is being prepared (i.e. fast food but 
not restaurant)  (Duffey et al. 2009). 
Drivers of FAFH Consumers of foods prepared away from home tend to be driven 
by different set of values and motives. In comparison to other consumers, the fast 
food and takeaway consumers have been characterised as consumers who seek 
novelty and opportunity to try new gustatory experiences driven by different set of 
values (stimulation) (Botonaki & Mattas 2010).  
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Surveys of fast food consumers have shown that taste is often the most important 
motive when purchasing food from a fast food restaurant (Harnack et al. 2008; 
Rydell et al. 2008). It has also been noted that factors such as cooking skills 
(Bhuyan 2011), perceived time barriers to healthy eating (Larson et al. 2008) and 
availability of less nutritious foods such as chips, salty snacks and soda at home 
(Boutelle et al. 2007) may also be important factors in determining frequency of 
consuming fast foods. On the other hand, nutrition tends to be of less importance for 
those who purchase food from a fast food restaurant (Harnack et al. 2008).  
Dietary behaviours and lifestyle characteristics Fast food consumers tend to report 
greater consumption of processed meat, french fries, low-fibre products, alcoholic 
drinks and soft drinks with sugar or what is called as ‘western dietary pattern’ 
(Stricker et al. 2012). Frequent fast foods consumers are also less likely to engage in 
dietary restrictions (e.g. eating smaller portions, keeping track of caloric intake and 
avoiding specific foods) and low fat dietary behaviours (such as choosing low fat 
dairy products, removing skin from chicken and using low-calorie salad dressing) 
(French, Harnack & Jeffery 2000).  
They are also less likely to eat fruit and vegetables (French, Harnack & Jeffery 
2000; Smith et al. 2009), use multivitamin (Satia, Galanko & Siega-Riz 2004), be 
physically active (French, Harnack & Jeffery 2000; Satia, Galanko & Siega-Riz 
2004; Smith et al. 2009) and read food labels (Kolodinsky & Reynolds 2009). 
 Nutrition knowledge, beliefs and self-efficacy Knowledge, self-efficacy and beliefs 
also play a role in determining consumption of foods away from home. Consumers 
with higher frequencies of fast food consumption tend to have lower self-efficacy to 
make healthier food choices (a diet lower in fat and higher in fruits and vegetables) 
and face difficulty in ordering healthy foods in restaurants (Satia, Galanko & Siega-
Riz 2004). In contrast, those who are more knowledgeable and hold negative beliefs 
towards food prepared away from home appear less likely to eat out (Bhuyan 2011; 
Satia, Galanko & Siega-Riz 2004). 
Consumers with higher nutrition knowledge who eats out are more likely to make 
healthier choices (Beydoun, Powell & Wang 2009). For example, better 
understanding of the energy content of fast foods (measured by estimating energy of 
fast-food items) in women was associated with lower amounts of energy intake 
during their previous visit to fast food restaurants (Brindal et al. 2012). 
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Summary The consumption of meals away from home has been increasing over the 
past 30 years. The foods prepared away from home are generally high in energy, fat 
and sodium. Their consumption is related to significant differences in health status 
as well dietary behaviours, nutrition knowledge and beliefs.  
However, there are two important gaps in the literature. First, although meals away 
from home especially fast foods are shown to be high in sodium, no study has 
examined the relationships between salt knowledge and foods prepared away from 
the home. Second, differences between the frequent users of FAFH and those who 
prepare meals at home are mentioned in the literature (Kolodinsky & Reynolds 
2009; Thornton, Crawford & Ball 2011). It is also known that those who eat more 
frequently at fast foods restaurants do not take the trouble and time to prepare 
healthy meals (Satia, Galanko and Siega-Riz (2004). However, no study has directly 
compared and examined the associations of psychosocial predictors between the 
consumers who frequently consume FAFH and those who prepare healthier meals at 
home using structural equation modelling. Thus, Study 4 was developed to examine 
the relationships between psychosocial predictors (including salt knowledge) 
outlined in conceptual model (Figure 2.3) with FAFH and salt-related healthier meal 
preparation. 
2.3 CONCLUSION  
While there are many models that seek to explain eating behaviour, ‘few of them 
present any indication of the likely mechanism of action of the multitude of factors 
identified, nor do they quantify the relative importance or allow any quantitative 
tests which are predictive of food choice’ (Shepherd, Sparks & Guthrie 1995) and 
there is none, which seeks to explain salt-rich food consumption behaviour.  
Section one has provided a summary of literature on behavioural drivers such as 
values, cognitive factors such as food involvement (which includes meal planning), 
salt knowledge, impulse buying tendency, situational cues, habits and descriptive 
norms. In addition, importance of these factors as behavioural determinants and gaps 
in the current literature were also discussed.  
Section two briefly discussed the public health burden associated with high salt 
dietary intake followed by strategies used by public health authorities to reduce salt 
intake in the population and main sources of salt in the diet. Next, the review 
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focused on three key dietary behaviors selected as the main outcome variables in this 
thesis: discretionary salt intake, convenience foods and foods prepared away from 
the home. The relationships between these dietary behaviours and health as well as 
their likely socio-demographic and psychosocial predictors were reviewed in detail. 
In the section one, it was noted that currently there is no validated salt knowledge 
questionnaire. Therefore, the development and validation of a salt knowledge 
questionnaire is described in Chapter 3 (Study 1).  
This is followed by Chapter 4 which describes the methods, and Chapters 5, 6, 7 
which describe the findings of studies 2, 3 and 4 which were designed to quantify 
the contribution of socio-demographic and psychosocial factors in influencing 
individuals’ salt-rich food consumption behaviours, based on the conceptual model 
proposed earlier (Figures 2.2 and 2.3). 
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CHAPTER 3: DEVELOPMENT AND VALIDATION OF A SALT 
KNOWLEDGE QUESTIONNAIRE
6
  
This chapter describes the processes involved in the development and validation of 
the salt knowledge questionnaire (Study 1) (see Figure 3.1). The first section of this 
chapter outlines the importance and aims of this study. This is followed by details on 
the development of the questions, the administrative and data analysis methods, 
presentation of the results, and subsequently discussion of the current findings, 
limitations and implications. 
 
Figure 3.1: Thesis framework 
 
  
                                                 
6
 This chapter has been published in Public Health Nutrition (see Sarmugam, R, Worsley, A & Flood, 
V 2013, 'Development and validation of a salt knowledge questionnaire', Public Health Nutrition, 
DOI 10.1017/S1368980013000517) and has been slightly modified for the purpose of this thesis. 
STUDY 1: Validation of salt knowledge 
questionnaire 
• to develop and validate a salt knowledge 
questionnaire 
STUDY 2: Discretionary salt use 
• to examine the relationships between socio-
demographic factors, salt knowledge levels and 
discretionary salt use 
STUDY 3: Salt-related meal preparation 
behaviours 
• to examine behavioural processes associated with 
salt-related 'healthier' home meal preparation and 
convenience-oriented meal preparation practices 
STUDY 4: Foods prepared away from 
home  
• to examine behavioural processes associated with 
eating foods prepared away from the home and salt-
related 'healthier' home meal preparation practices 
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3.1 INTRODUCTION  
As discussed in the literature review (Chapter 2), researchers have discussed the 
inconsistencies between the relationships of knowledge with dietary behaviours, and 
attributed this issue to poor conceptualisation of nutrition knowledge and use of 
unreliable questionnaires to measure nutrition knowledge (Parmenter & Wardle 
2000; Worsley 2002). A review of studies on salt and knowledge showed that 
several studies have been conducted to assess the levels of salt knowledge in the 
population (Australian Division of World Action on Salt and Health 2007; Charlton 
et al. 2010; Consensus Action on Salt and Health 2010, n.d.; Grimes, Riddell & 
Nowson 2009; Papadakis et al. 2010; Webster et al. 2010). While there were some 
consistencies in the questions used in these studies, no attempt has been made to 
validate them, i.e. to establish whether in fact they assess consumers’ knowledge. 
Given the importance of consumer knowledge as a fundamental aspect of policy 
monitoring for the provision of information to policy makers and stakeholders in salt 
reduction initiatives (World Health Organization 2010a), there is an urgent need for 
a validated questionnaire to assess consumer salt knowledge and enable comparisons 
between different salt reduction communication programmes.  
Thus, the first study conducted as part of this thesis, aims to develop and validate a 
salt knowledge questionnaire in an Australian adult population. This chapter will 
describe the development and the validation of the questionnaire, and present the 
results of this validation study.  
3.1.1 Study Aims 
This study aimed to describe the development and validation of a salt knowledge 
and beliefs questionnaire in an Australian adult population. More specifically, the 
aims of this study were to evaluate the questionnaire’s psychometric properties, and 
to evaluate the construct validity of the questionnaire. 
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3.2 METHODS 
3.2.1 Study Design  
This is a cross-sectional study which was conducted on an online web survey 
platform using convenience, snowball sampling (VanderStoep & Johnson 2008).  
3.2.2 Participants 
The study population consisted of experts (dieticians/nutritionists), dietetic or 
nutrition students (assumed to have moderate levels of salt knowledge) and lay 
people (with the least amount of salt knowledge). Experts were recruited via an 
email which was sent to a list of dieticians and nutritionists in Australia. Dietetic and 
nutrition students were recruited through lectures attended in two universities where 
the candidate and the supervisor were based. Lay people were recruited through 
informal social networks. In addition, the study was also advertised in website 
forums. The invitation email also requested the potential participants to forward the 
email to others who might be interested in taking part in the study.  
3.2.3 Procedure 
The participants were invited to answer a self-administered online questionnaire, 
which could be completed at their convenience within 20 to 40 minutes. The survey 
was kept open for four months.  
The study was approved by the University of Wollongong Research Ethics 
Committee (Ethics reference no: HE10/439) (see Appendix B1). 
3.2.4 Survey Questionnaire 
The salt knowledge and beliefs items formed part of a larger questionnaire, titled 
‘Salt usage – Views, perceptions and eating behaviours’ (see Appendix B2). Only 
the sections relevant to this study are discussed in this thesis. The salt knowledge 
section included questions on salt knowledge and misconceptions related to salt. 
Participants were also asked to rate their knowledge of dietary salt, using a four-
point scale: ‘very high’, ‘high’, ‘medium’ and ‘low’. In addition to salt knowledge, 
this questionnaire also included questions on beliefs about salt, dietary behaviours 
related to salt intake and socio-demographic information of the respondents. 
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3.2.4.1 Salt knowledge  
The development and validation of salt knowledge items 
The development and validation process is detailed below. A brief description of the 
processes involved during the construction, and validation of the salt knowledge and 
belief items is outlined in Figure 3.2. 
 
Figure 3.2: Brief description of the development 
and validation of the questionnaire 
 
Stage 1: Content development  
The content of the questionnaire was developed systematically using a table of 
specifications (Appendix B3). In addition, careful consideration was also given to 
the response format and layout as suggested by Parmenter and Wardle (2000). The 
content domain, topics and response formats are presented in Table 3.1. The 
following section describes the selection of content, question format and scoring.  
  
Stage 1:  
• Development of 
content 
Stage 2: 
• Content validity  
Stage 3: 
• Psychometric  
analysis 
Stage 4: 
• Review of content  
Stage 5: 
• Contruct validity 
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Table 3.1: Types of questions included in the salt knowledge questionnaire   
Content domain Section Question format Number of 
questions 
Declarative 
knowledge 
Dietary recommendations MCQ, Rating 
scale* 
5 
 Salt content of commonly 
eaten foods  
MCQ, Rating 
scale* 
25 
 Diet-disease relationships True/False, 
Rating scale* 
13 
Procedural 
knowledge 
Eating at home True/False 6 
 Eating out MCQ, True/False 7 
 Food shopping MCQ 2 
Misconceptions  Rating scale* 5 
Total number of 
questions 
  65 
MCQ: multiple choice questions. *Based on 5-point scale: ‘certainly true’, ‘probably true’, ‘not sure’, 
‘probably wrong’ and ‘certainly wrong’. See Table 3.3 for description of questions and Appendix B2 
for the questionnaire. 
 
Development of constructs The questionnaire assessed two main domains; 
declarative knowledge or awareness of things and processes (i.e. the properties of 
nutrients such as salt and foods) and procedural knowledge or ‘know how 
knowledge’ (Worsley 2002).  
Selections of content During the initial process, a total of 73 questions were 
developed. The declarative knowledge section included questions drawn from the 
literature relating to the identification of diet-disease associations, expert 
recommendations and sources of high salt foods (Parmenter & Wardle 1999). Where 
possible, items were derived from previous studies on salt knowledge (Australian 
Division of World Action on Salt and Health 2007; Charlton et al. 2010; Consensus 
Action on Salt and Health 2010, n.d.; Dickson-Spillmann & Siegrist 2011; Grimes, 
Riddell & Nowson 2009; Marshall, Bower & Schröder 2007; Webster et al. 2010) to 
enable comparison of results with past studies
 
(Parmenter & Wardle 1999).  
The procedural knowledge section relates to purchasing behaviours, eating at home 
and eating out. These items were based on health education messages targeted at 
healthy populations (Australian Division of World Action on Salt & Health n.d.; 
Food Standards Agency 2010; National Health and Medical Research Council 
2013). 
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In addition to the two main domains, the questionnaire also included several 
statements which reflect common misconceptions about salt and health (e.g. ‘cutting 
down salt may cause leg cramps’). The themes for these questions were derived 
from websites and web discussions about salt (Australian Division of World Action 
on Salt & Health n.d.; Penberthy 2010). 
Question format and layout Questions were presented in multiple choice and true or 
false formats (See Table 3.1). Multiple choice questions were used because these 
types of questions allow objective scoring (Izard 2005b). Some questions were also 
presented in the form of statements which were negatively worded. Negative 
statements or items were included to provide information on wrong beliefs or 
knowledge (Burton et al. 1991) regarding salt.  
All the questions were presented with a ‘don’t know’ or ‘not sure’ option. Even 
though the option ‘don’t know’ is not always desirable in tests (Haladyna & 
Downing 1989), it was included to reduce guessing (Parmenter & Wardle 2000). 
Care was taken during the development of the questionnaire to ensure easier 
questions were presented first to boost the respondents’ confidence and motivation 
(Davis 2009). A short introduction to each section and messages such as ‘That’s 
okay; others find these questions challenging as well!’ at the end of a difficult 
section were included to set clear non-threatening instructions and encourage the 
respondents to complete the questionnaire (Parmenter & Wardle 2000). 
Scoring All correct responses for the descriptive knowledge and procedural 
knowledge sections were scored as one, while incorrect responses which included 
‘don’t know’ or ‘not sure’ and non-responses were assigned a score of zero.  
True or false questions were presented using five point response scales: ‘certainly 
true’, ‘probably true’, ‘not sure’, ‘probably wrong’ and ‘certainly wrong’. In order to 
differentiate between lack of knowledge and knowledge held with low levels of 
confidence (Kemm 1991), a score of two was assigned for ‘certainly true’, one for 
‘probably true’ and zero for incorrect answers which included ‘not sure’ and non-
responses. Negative statements were reversed prior to scoring.  
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The salt knowledge items were summed to yield scores for each subset of questions 
corresponding to dietary recommendations, diet-disease relationships, perceived salt 
content of commonly eaten foods, common misconceptions and label reading habits. 
In addition, a total salt knowledge score was derived by summing all subsets. 
Stage 2: Content validity 
Expert evaluation In addition to the use of the table of specifications, content 
validity was established by subjecting the questionnaire to a review by a nutritionist 
and a behavioural scientist. These experts reviewed all the questions to ensure they 
clearly represented the knowledge domains intended to be measured (content 
validity). Their inputs were taken into consideration in the construction of the items 
and the response formats (Parmenter & Wardle 2000). 
Face validity The questionnaire was also pre-tested for face validity among five lay 
individuals for comprehension and question format. After the evaluation, 65 items 
(See Results, Table 3.2) were retained to form the questionnaire. 
Stage 3: Psychometric evaluation 
Item analyses were conducted to evaluate the psychometric characteristics of each 
item by calculating the item difficulty index, discrimination index and item-total 
correlation. These terms are explained below. 
Discrimination index (DI) The discrimination index (DI) was used to determine 
whether each item was capable of discriminating between the top and low scorers 
(Oosterhof 2001). It is defined as follows: 
DI = Top tertile scorers - Lowest tertile scorers/Total number of people in the group 
The DI value ranges between +1.0 to -1.0. A DI above 0.20 is generally considered 
sufficient to discriminate between good and poor performers (Oosterhof 2001).  
Item Difficulty Index (IDI) Item difficulty (IDI) refers to proportion of individuals 
who answered an item correctly (Oosterhof 2001). It was calculated using the 
formula below 
IDI = Total number of correct responses/Total number of responses 
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The IDI provides an indication of the level of difficulty of an item. The value of IDI 
ranges between 1.0 (suggesting an item is too easy) to 0.0 (indicating an item is too 
difficult). An item with an IDI of 1.0 or 0.0 (indicating that all or no one could 
answer the particular question correctly) may not be a useful item because it 
contributes little to overall measurement (McAlpine 2002). The acceptable range of 
IDI for this study was set within the range of 0.3 to 0.9, following Parmenter and 
Wardle (1999).  
Item-total correlations Item-total correlations were calculated using Pearson 
correlations. Item-total correlations measure the extent each item shares the same 
domain or common core as the other items (Churchill 1979). The value of an item-
total correlation may vary from +1.0 to -1.0. The acceptable range of item-total 
correlation for this study was set at 0.30 (Nunnally & Bernstein 1994).  
Stage 4: Review of questionnaire 
Results obtained from the psychometric analyses for each item are shown in Table 
3.3. Items which did not meet the psychometric criteria were reviewed against the 
guidelines proposed by Izard (2005a). Items which were considered necessary to 
maintain content validity (Parmenter & Wardle 1999), and were not faulty
7
 were 
retained. Total salt knowledge scores based on the set of 25 questions included in 
the final questionnaire were calculated, and used to evaluate the construct and 
criterion validity of the questionnaire as described in the next section.  
Stage 5: Construct validity 
The construct validity of each item was established by comparing the responses of 
three groups of individuals who were expected to have different levels of nutrition 
knowledge based on their specialist training (Parmenter & Wardle 1999) i.e. 
dietitians/nutritionist, nutrition/dietetic students and lay people. The construct 
validity of the questionnaire was evaluated using the Kruskal-Wallis H-test. If there 
were any significant differences observed between the total salt knowledge scores 
between the groups, the Mann-Whitney U-test was used to evaluate pair-wise 
differences.  
                                                 
7 
For example, a poor discrimination index may be due to most respondents knowing the answer 
(established via comparison to other studies) and not because there is more than one answer or the 
answer which is scored as the correct answer is actually a wrong answer. 
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3.2.4.2 Beliefs related to salt  
Although there are distinct epistemological differences in the definitions of 
knowledge and beliefs (Kemm 1991;Oxford Dictionaries Online, 2012), both affect 
the behaviour in the same way. For example, the Theory of Planned Behaviour 
posits that beliefs held by a person influence their attitudes which in turn determine 
their behaviour (Ajzen 1991). This is because the thinking processes and 
motivational effects of an individual holding a belief (regardless of the truth) act in 
similar ways (Kemm 1991). Thus, beliefs about salt were also assessed as part of the 
salt knowledge questionnaire.  
The belief items were based on items used in a past study (Grimes, Riddell & 
Nowson 2009), themes derived from websites and web discussions about salt 
(Australian Division of World Action on Salt & Health n.d.; Penberthy 2010). 
Beliefs related to salt were assessed using four items; 1) ‘My health would improve 
if I lowered the amount of salt in my diet’ 2) ‘In general, salt free food tastes bad’, 
3) ‘Salt makes food tasty’, 4) ‘Salt should be used in cooking to enhance the taste of 
the food’. These belief items were measured on five-point Likert scales ranging from 
‘certainly wrong’ to ‘certainly true’. Principal component analysis showed that items 
2, 3 and 4 formed one factor (Cronbach’s alpha = 0.58). These three items were 
retained, and were summed to derive a total beliefs score about the importance of the 
taste of salt. Higher scores indicate stronger beliefs about the importance of the taste 
of salt.  
3.2.4.3 Dietary behaviours associated with higher salt intake  
Dietary behaviours associated with salt consumption were assessed using a list of 
items which included: 
1. Discretionary sodium intake. This was measured using an indirect indicator of 
dietary behaviour i.e. adding salt at the table (after cooking), and before or 
during cooking (CATI Technical Reference Group 2003).  
2. Consumption of high salt foods such as fast foods (Dunford et al. 2010; Food 
Standards Australia New Zealand 2012), sauces and salted snacks (Webster, 
Dunford & Neal 2009).  
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3. Dietary practices relating to the use of salt during meal preparation, for 
example, fresh ingredients and substitution of salt with herbs and spices as 
recommended in the Dietary Guidelines for Australia (National Health and 
Medical Research Council 2013). 
 
Participants were asked to indicate how frequently they engaged in the particular 
behaviours. Responses ranged from never or not applicable, 1-3 times per week, 4-6 
times per week, 7 times per week.  
3.2.4.4 Food shopping behaviour associated with higher salt intake  
Frequencies of food shopping behaviours (e.g. ‘looked for the salt content in food 
products when shopping’, ‘purchased a product labelled “low salt” or “reduced 
salt”’) were assessed using five-point scales. Response options ranged from ‘never’ 
to ‘4 times or more/week’. Scores were assigned according to the frequencies (1 for 
never, 2 for 2-3 times/week etc.). Higher scores indicated higher frequency in 
engaging in particular behaviours.   
3.2.4.5 Demographic information  
Demographic information including details of age, gender and highest level of 
education was elicited from the respondents. 
3.2.5 Statistical Analysis  
Data analyses were conducted using the Statistical Package for Social Sciences 
(SPSS) version 19.0. Descriptive statistics were used to describe the study sample. 
Item analyses were conducted by calculating the item difficulty index, 
discrimination index and item-total correlation to evaluate the psychometric 
characteristics of each item.  
Non-parametric tests were used to test the relationships between the total salt 
knowledge scores and self-reported frequencies of dietary behaviours associated 
with high salt food consumption. The level of significance was set at 0.05 for all 
statistical tests. 
 60 
 
3.3 RESULTS 
3.3.1 Description of Sample 
A total of 133 individuals accessed the survey website. Of these, 24 were incomplete 
responses, and were excluded from the data analysis. The remaining 109 usable 
responses were included in the final analyses.  
Forty one respondents (37.6%) were experts (dieticians/nutritionists), 32 (29.4%) 
were dietetic/nutrition students and 36 (33.0%) were lay people. Table 3.2 shows the 
demographic characteristics of the study participants. The overwhelming majority of 
the participants were female 94 (93.1%). More than 50% of the respondents were the 
main food shopper or food preparer for the household. The majority (73.1%) of the 
nutrition experts rated their salt knowledge as high and very high, while majority of 
nutrition students (65.6%) rated their knowledge as ‘medium’. A third of the lay 
people rated their knowledge on dietary salt as low, and slightly more than 50% 
rated their knowledge as ‘medium’. 
3.3.2 Psychometric Properties of the Questionnaire 
Table 3.3 shows the results of the preliminary analyses of all the items included in 
the survey (a total of 65 items). Items which did not meet the criteria set for item 
analysis were reviewed based on criteria specified earlier (see Method: Stage 4).  
After evaluation of the item analyses, 15 questions which met all the criteria above 
were retained. In addition, ten additional questions were included to maintain 
content validity (Parmenter & Wardle 1999; Parmenter & Wardle 2000).  
The final questionnaire contained 25 questions. About 84% of the total items had an 
acceptable level of item difficulty, 65% of the items had discrimination value above 
0.20 (which is generally considered sufficient to discriminate between good and 
poor performers), and 65% met the criteria set for the item to total correlation (>0.3) 
which indicates that the items measured the same set of knowledge.  
  
 61 
 
Table 3.2: Demographic characteristics of the study sample 
 Dietician/ 
nutritionist 
(n=41)* 
 
n (%) 
Dietetic/ 
nutrition 
student 
(n=32)* 
n (%) 
Lay people 
(n=36)* 
 
 
n (%) 
Gender     
Male 2 (5.1) 1 (3.2) 4 (12.9) 
Female 37 (94.9) 30 (96.8) 27 (87.1) 
Age (years)    
<20 0 (0.0) 10 (33.3) 1 (3.2) 
20-30 16 (41.0) 19 (63.3) 6 (19.4) 
31-40 10 (25.6) 1 (3.3) 7 (22.6) 
41-50 5 (12.8) 0 (0.0) 7 (22.6) 
51-60 5 (12.8) 0 (0.0) 6 (19.4) 
>60 3 (7.7) 0 (0.0) 4 (12.9) 
Country of birth    
Australian 27 (71.1) 24 (77.4) 25 (83.3) 
Others 11 (28.9) 7 (22.6)  5 (16.7) 
Highest level of education    
Left school at 18 or earlier 0 (0.0) 14 (45.2) 6 (19.4) 
Technical and Further Education (TAFE) or 
college diploma, certificate or formal trade 
qualification 
0 (0.0) 5 (16.1) 5 (16.1) 
Bachelor degree/Graduate Diploma/Graduate 
Certificate 
16(43.2) 11 (35.5) 12 (38.7) 
Postgraduate degree 21 (56.8) 1 (3.2) 8 (25.8) 
Cooking for the household     
Main role 28 (71.8) 13 (41.9) 21 (67.7) 
Share responsibility  10 (25.6) 14 (45.2) 8 (25.8) 
Food shopping for the household    
Main role 29 (74.4) 14 (45.2) 14 (45.2) 
Share responsibility  9 (23.1) 11 (35.5) 14 (45.2) 
Self-rated knowledge of dietary salt    
Very high 6 (14.6) 0 (0.0) 1 (2.8) 
High  24 (58.5) 11 (34.4) 5 (13.9) 
Medium 11 (26.8) 21 (65.6) 19 (52.8) 
Low 0 (0.0)  11 (30.6) 
*Total for each row may vary slightly due to missing data.  
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Table 3.3: Psychometric properties for all the items 
Section/item DI IDI ITC 
Dietary recommendations     
Which of the following statements best describes the relationship 
between salt and sodium?† 
0.5 0.7 0.422** 
How many grams of salt are equivalent to one teaspoon of salt?† 0.6 0.5 0.387** 
A product is considered as ‘low in salt’ when it contains† 0.9 0.5 0.643** 
What is the maximum recommended daily amount of salt for an adult 
in Australia? †‡ 
0.3 0.2 0.269** 
Which of the following is the main source of salt in the diets of 
Australian people? 
0.2 0.9 0.373** 
High salt foods are okay for children 0.0 1.0 0.097 
Most of us eat too much salt 0.1 1.0 0.119 
    
Diet-disease relationships    
High blood pressure†‡   0.0 1.0 - 
High blood sugar†  0.4 0.7 0.320** 
Stroke†‡   0.0 1.0 0.00 
Kidney disease†‡  0.1 0.9 0.095 
Osteoporosis†   0.5 0.4 0.391** 
Fatigue  0.2 0.5 0.260** 
Fluid retention   0.1 1.0 0.311** 
Stomach cancer  0.1 0.6 0.075 
Memory/concentration problems  0.0 0.2 -0.032 
Asthma   0.0 0.1 0.037 
Headaches  0.2 0.6 0.152 
Reducing salt in my diet can reduce my blood pressure 0.1 0.9 0.123 
High salt intake during infancy leads to hypertension in later life 0.1 0.5 0.050 
    
Salt content of commonly eaten foods     
Tomato based pasta sauce (commercially prepared)  -0.2 0.3 -0.069 
Plain pasta  0.0 0.3 -0.045 
Vegetable soup (instant dry mix)  0.2 0.9 0.356** 
Yoghurt  0.2 0.8 0.250** 
White bread†‡  -0.1 0.5 -0.087 
Bacon†‡   0.2 0.9 0.337** 
Potato crisps  0.2 1.0 0.092 
White rice (boiled)†   0.6 0.8 0.425** 
Crumpet  0.2 0.4 0.218* 
Beef steak (uncooked)†  0.5 0.7 0.357** 
Carrot (fresh)  0.0 1.0 0.204* 
Peanut butter   0.0 0.4 0.084 
Mix vegetables (frozen)†  0.5 0.8 0.420** 
Corn flakes†‡ -0.1 0.4 -0.075 
Relishes  0.3 0.7 0.289** 
Margarine  0.1 0.5 0.156 
Vegemite†  0.3 0.8 0.325** 
Cheddar cheese (processed)†  0.4 0.8 0.430** 
Big Mac  0.0 0.0 0.031 
Subway Chicken Fillet (breaded chicken) 6-inch sandwich 0.0 0.2 0.024 
If crisps did not contain so much salt, you could eat more of them 
without any problem§ 
0.1 0.9 0.175 
Salt is naturally present in fresh food†‡§ 0.2 0.7 0.139 
Fast foods are high in salt†‡§ 0.0 1.0 0.15 
Bread is one of the main sources of salt in Australians’ diets†§ 0.5 0.6 0.435** 
I can’t be eating too much salt because I don’t add it to my food§ 0.2 0.9 0.308** 
    
Procedural knowledge    
Eating out    
Lower salt sandwich filling 0.1 0.9 0.192* 
Lower salt sandwich accompaniment  0.3 0.8 0.303** 
Lower salt sandwich sauces 0.0 1.0 0.154 
Lower salt pizza topping 0.0 1.0 0.183 
At the fast food restaurant ask for sauces to be served on the side  0.1 0.9 0.096 
When ordering pasta, choose one with tomato sauce instead of cream 
sauce  
-0.3 0.2 -0.190* 
At the table, add salt before tasting the food 0.0 1.0 0.087 
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Eating at home    
Taste the food before adding salt  0.0 1.0 0.024 
Use fresh poultry and meat instead of processed meat and poultry 0.0 1.0 0.037 
Use canned foods to prepare meals    0.1 1.0 0.155 
Use spices and herbs in cooking instead of salt 0.0 1.0 - 
Make your own stock from fresh ingredients -0.1 1.0 -0.005 
Use lower salt varieties of food products 0.1 1.0 0.234* 
    
Food shopping    
Which pasta sauce has the highest salt content†‡ 0.2 0.9 0.192* 
If you see a TICK logo on a packet of breakfast cereal, what do you 
think about the product? †   
0.5 0.8 0.447** 
    
Misconceptions    
Drinking more water can neutralize salt in my diet†§ 0.4 0.8 0.434** 
Cutting down on salt causes leg cramps†§ 0.5 0.8 0.388** 
Sea salt is better than table salt†§ 0.7 0.6 0.554** 
I can judge the amount of salt in my food by tasting it 0.2 0.8 0.127 
Salt intake is only important for older people’s health 0.2 0.9 0.219* 
    
DI: Discrimination Index; IDI: Item Difficulty Index; ITC: Item-to-total correlation, *p<0.05,**p<0.01. †Items which were 
retained for the purpose of content validity. ‡Items which made the final set of questionnaire. §Indicates items were scored as: 
2=’certainly true’, 1=‘probably true’, 0=all others; otherwise items were scored as 1= correct answers, 0=all others. Negative 
statements were reversed prior to scoring.  
 
3.3.3 Construct Validity  
Total salt knowledge scores were computed using the 25 items which formed the 
final set of salt knowledge items in the questionnaire. Figure 3.3 illustrates the 
distribution of the total salt knowledge scores between the three groups of 
participants. As expected, the distribution of the scores was skewed towards the 
right among the experts’ group, while the distribution of scores among the lay 
people was skewed towards the left.  
Table 3.4 shows the differences in the mean scores and range of scores for each 
component of the questionnaire between the experts, students and laypeople. The 
total salt knowledge scores for all the participants ranged from 9 to 30 (maximum 
possible score was 31) with a mean score of 20.39 ± 5.08. The mean total salt 
knowledge scores and the sub scores were significantly and consistently higher 
among the experts, followed by the students.  
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Figure 3.3: Distribution of total salt knowledge scores 
The mean total score for each section was consistently higher among the experts, 
followed by the students. There was a significant difference between three groups of 
respondents on the total salt knowledge score, as well as on the sub scores 
associated with each section of the questionnaire i.e. dietary recommendations, diet-
disease relationships, salt content of commonly eaten foods, beliefs and label 
reading. 
3.3.4 Relationships between Total Salt Knowledge Scores and Salt Taste Beliefs 
with Consumption of High Salt Food 
Bivariate correlations between the total salt knowledge scores and the self-reported 
frequencies of dietary behaviours associated with high salt food consumption are 
shown in Table 3.5. The total salt knowledge scores were also significantly 
correlated with healthier dietary behaviours associated with lower use of salt such as 
use of fresh ingredients, herbs and spices in cooking and looking for salt content in 
food products when purchasing foods. However, there were no significant 
correlations between the use of salt in cooking with salt knowledge.  
Significant correlations were also observed between beliefs about the importance of 
the taste of salt (salt taste beliefs) and the use of table salt, salt in cooking, table 
sauces and the frequent consumption of salted snacks (see Table 3.5).   
0
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Table 3.4: Mean, standard deviation and range of scores for each group of respondents 
Sections Experts Students Lay people 
 Mean SD Range 
(min – max scores) 
Mean SD Range 
(min – max scores) 
Mean SD Range 
(min – max scores) 
Dietary recommendations
*†‡ 2.93 0.88 1.0 4.0 1.94 1.11 0.0 4.0 0.97 0.88 0.0 3.0 
Diet-disease relationships
*†‡ 4.39 0.70 3.0 5.0 4.06 0.56 3.0 5.0 3.47 0.70 2.0 5.0 
Salt content of commonly eaten foods
*†‡ 11.00 1.36 8.0 13.0 8.88 1.86 5.0 12.0 8.03 2.32 2.0 12.0 
Common misconceptions
*†‡ 4.90 1.30 1.0 6.0 3.13 1.64 0.0 6.0 1.94 1.37 0.0 6.0 
Label reading
*‡ 1.78 0.47 0.0 2.0 1.59 0.50 1.0 2.0 1.44 0.65 0.0 2.0 
Total scores
*†‡ 25.00 2.88 19.0 30.0 19.59 3.60 11.0 26.0 15.86 3.50 9.0 24.0 
*p<0.05: Significantly different between three groups, Kruskal-Wallis H-test.  
†
p<0.05: Significantly different (experts vs. students), Mann-Whitney U-test. 
‡
p<0.05: Significantly different (experts vs. lay people), Mann-Whitney U-test. 
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Table 3.5: Correlations between total salt knowledge score with self-reported 
frequencies of dietary behaviours associated with high salt food consumption 
 
 Total salt 
knowledge 
scores (r) 
Salt taste 
beliefs (r) 
Discretionary salt use   
Use of table salt -0.197* 0.401** 
Added salt during cooking -0.051  0.443** 
Dietary practices relating to the use of salt    
Cooked meals from scratch/fresh ingredients 0.321** -0.067 
Used herbs and spices as flavouring for cooking 0.327** -0.159 
Consumption of high salt foods   
Table sauces (e.g. tomato sauce, chilli sauce, BBQ sauce) -0.171 0.207* 
Ready-made sauces (e.g. pasta sauces, marinades) for 
cooking 
-0.068 0.182 
Frequency of eating fast food -0.293** 0.166 
Frequency of eating salted snacks -0.175 0.391** 
Food shopping behaviour   
Looked for the salt content in food products when shopping 0.400** -0.108 
Purchased a product labelled ‘low salt’ or ‘reduced salt’) 0.144 -0.147 
**p <0.01, *p<0.05.   
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3.4 DISCUSSION 
The salt knowledge questionnaire was developed to address the gap identified in the 
literature which showed that there is no validated tool to measure salt knowledge. 
The final 25-item questionnaire demonstrated adequate construct validity and good 
internal reliability. The next section discusses the study findings in comparison to 
other studies, followed by discussion of the study limitations and future research 
directions.  
The psychometric analysis of the items showed that their discriminatory properties 
varied between sections. For example, items in the dietary recommendations section, 
which require ‘technical knowledge’, had higher discriminatory values i.e. there 
were more distinct differences between the experts and the lay people. All four items 
relating to dietary recommendations demonstrated good item discrimination 
(discrimination index > 0.2), and three of the four questions were answered correctly 
by less than half of the respondents. The laypersons’ responses observed in this 
section are similar to those seen in other studies which used similar questions 
(Charlton et al. 2010; Consensus Action on Salt and Health 2011; Grimes, Riddell & 
Nowson 2009; Wyllie, Moore & Brown 2011).  
In contrast, three out of five questions about the health risks associated with higher 
salt intake were answered correctly by at least 90% of the respondents (item 
difficulty index ≥ 0.9), hence their lower discriminatory values (discrimination index 
<0.2). Past studies have also shown that over 80% of consumers possessed greater 
levels of awareness of the health risks associated with salt intake (Charlton et al. 
2010; Grimes, Riddell & Nowson 2009; Webster et al. 2010; Wyllie, Moore & 
Brown 2011). 
The present study also showed greater presence of common misbeliefs associated 
with salt intake such as ‘drinking more water can neutralize salt in the diet’ and 
‘cutting down on salt causes leg cramps’ contributing to a lower misconceptions 
score among the lay people in the sample. Although no direct comparison can be 
made with other studies, other investigators have noted misconceptions or beliefs 
about salt (Papadakis et al. 2010; Smith et al. 2006) which may potentially 
contribute to higher salt intake.  
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As in other studies of nutrition knowledge and dietary behaviours (Dickson-
Spillmann & Siegrist 2011; Sapp & Jensen 1997), the observed correlations between 
total salt knowledge scores with dietary behaviours associated with high salt food 
consumption were low or moderate. This may be because knowledge often acts as 
an indirect predictor of behaviour through mediating variables such as attitudes and 
intention (Sapp & Jensen 1997).  
Slightly stronger correlations were observed between beliefs about the importance of 
the taste of salt and the use of salt at the table and in cooking, suggesting that taste 
preference may also may play an important part in determining dietary behaviour 
(Kim et al. 2007). The relationships observed between beliefs and behaviour, 
especially with discretionary salt use could also be due to the specific phrasing of 
the statements used in this study. For example, the specificity of the belief statement 
‘Salt should be used in cooking to enhance the taste of the food’ is more likely to 
predict behaviour than a more general belief statement (Kemm 1991).  
Although item analyses were used to guide the evaluation of each item, it is noted 
that these analyses only reflect the internal consistency of the items, and not the 
validity of the items (Mehrens & Lehmann 1973). As such, some items which had 
low discriminatory values but were considered essential to measure salt knowledge 
levels in the population (content validity) were retained (Parmenter & Wardle 1999). 
The inclusion of these items did not reduce the discriminatory value of the 
questionnaire since significant differences were observed in the total and sectional 
salt knowledge scores between the groups (which support their construct validity). 
3.5 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS 
Several factors such as the sampling method (snowball sampling), lack of 
information about the characteristics of non-responders and presence of chronic 
diseases may limit the generalisability of the study findings. Also, as in previous 
studies (Hendrie, Coveney & Cox 2008; Hendrie, Cox & Coveney 2008; Venter 
2008), females were over represented in this sample as were those with higher levels 
of education.
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The use of the internet as a medium to administer the survey in addition to 
opportunistic sampling may have contributed to a higher proportion of individuals 
with tertiary level education, hence reducing the generalizability of the findings to 
less educated population groups. However, it should be noted that almost all of the 
respondents in this study were involved in either meal preparation or food shopping. 
This suggests that while the sample may not be highly representative of the general 
population, it does represent an important target group for health promotion 
initiatives.  
A further limitation of the study concerns the use of self-reported frequencies of 
dietary behaviours associated with high salt consumption as a proxy of dietary 
sodium intake. Even though self-reported use of table salt has been found to be 
correlated with actual behaviour (Mittelmark & Sternberg 1985) and urinary sodium 
(Jeffery et al. 2012), discretionary salt intake only represents about 20% of salt 
intake in the diet (Food Standards Australia New Zealand 2011). Therefore, future 
studies should extend the validation of this questionnaire against other established 
sodium intake measurements such as 24-hour urine sodium excretion or dietary 
recalls.  
The current questionnaire was not tested for its test-retest reliability which is 
common in validation studies (Parmenter & Wardle 1999). Future studies may test 
the questionnaire for its reliability to ensure it is stable in order for it to be used in 
population settings to measure change in knowledge levels over a period of time. It 
has been suggested that test-retest reliability may not be a useful indicator of 
reliability for testing nutrition knowledge questionnaires because it is a theoretically 
unstable construct due to high exposure of nutrition messages in the media (Swift, 
Glazebrook & Macdonald 2005). As such, if test-retest reliability is to be examined, 
the administration of the test and re-test should conducted within a short interval to 
avoid the anticipated influence of media exposure on knowledge levels (Parmenter 
& Wardle 2000) 
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Some of the items used in this study are only applicable for western diets where the 
majority of salt in the diet comes from processed foods. In developing countries (e.g. 
China) where the majority of salt in the diet is added to food during food preparation 
(Brown et al. 2009), additional questions on food preparation should be considered. 
Similarly, the misconceptions and beliefs about salt may vary between cultures 
(Smith et al. 2006). Therefore, reassessments of these items are required prior to 
using the questionnaire in cultures with different salt beliefs and behaviours. 
3.6 CONCLUSION 
This questionnaire is likely to be a useful tool for researchers and policy makers who 
wish to measure levels of salt knowledge in general populations, or to examine the 
effectiveness of public education programmes. Further investigation is needed to 
improve the assessment of procedural knowledge, and to test the validity of the 
questionnaire in other populations.  
This questionnaire will be used in subsequent studies in this thesis to examine the 
relationships between salt knowledge with discretionary salt use (Study 2), salt-
related meal preparation behaviours (Study 3) and foods prepared away from home 
(Study 4).  
 
 
 
  
 71 
 
CHAPTER 4: METHODS 
This chapter is divided into four sections. The first two sections describes the 
methods involved in the development and administration of two surveys, the Meal 
Preparation Survey and the Dining Out Survey (see Figure 4.1). The subsequent 
sections describes the measurement scales and data analysis methods used in this 
thesis.  
4.1 INTRODUCTION   
In the previous chapters, it was shown that currently there is no validated salt 
knowledge instrument and therefore in Chapter 3, a validation study (Study 1) was 
carried out to develop and validate a salt knowledge questionnaire for the Australian 
population.  
Subsequently, two surveys were carried out using the validated salt knowledge 
questions (from Study 1) as part of the survey questionnaires to examine socio-
demographic and psycho-social factors associated with salt-related dietary 
behaviours among Australian adults.  
Data collected in the online survey (Meal Preparation Survey) were used to examine 
discretionary salt use behaviours (Study 2) and salt-related ‘healthier’ meal 
preparation practices and convenience-oriented meal preparation practices (Study 3).  
The second survey (Dining Out Survey) was conducted using a mixed-methods 
approach. Data collected from this survey was used to examine salt-related 
‘healthier’ home meal preparation practices and foods prepared away from the home 
(Study 4).  
Although, the two surveys used different methods, there were similar sets of 
questions in these two surveys. Also, similar data analysis strategies were used to 
analyse the data in both surveys. Therefore, to avoid repetition, this chapter 
describes the methods used in these two surveys.  
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The first section of this chapter describes the survey procedure and the development 
of the questionnaire for the Meal Preparation Survey (an internet survey). This is 
followed by the second section, which describes the survey procedure for the Dining 
Out Survey (a mixed methods survey). The third section describes the measurement 
scales used in both surveys, and the final section describes the data analysis 
strategies. Figure 4.1 provides a brief overview of the outline of the content and the 
sequence of the sections in this chapter.  
 
 
Figure 4.1: Overview of content outline for each section  
  
Section 1: Meal Preparation Survey 
(An online survey) 
•Background 
•Survey procedure 
•Development of survey questionnaire 
Section 2: Dining Out Survey  
(A mixed methods survey) 
•  Background 
•  Survey procedure 
•  Development of survey questionnaire 
Section 3: Measurement Scales 
 
•  Description of measurement scales used in 
boths surveys 
Section 4: Data Analysis 
•  Data screening 
•  Descriptive analysis 
•  Structural equation modelling 
•  Cluster analysis 
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4.2 SECTION 1: MEAL PREPARATION SURVEY (AN ONLINE SURVEY) 
4.2.1 Background 
The use of the internet as a medium to conduct social surveys has been increasing 
over recent years (Marcel, Peter & Lars 2011; van Selm & Jankowski 2006) due to 
various benefits such as the reduced time required for data entry, verification of low 
item nonresponse rates, shorter duration of data collection and the elimination of 
biases associated with interviewer effects (Braunsberger, Wybenga & Gates 2007; 
Klassen & Jacobs 2001; Marcel, Peter & Lars 2011; van Selm & Jankowski 2006; 
Zikmund et al. 2010). More importantly, the costs associated with internet surveys 
are substantially lower than traditional survey modes (Granello & Wheaton 2004; 
Kwak & Radler 2002; Smith et al. 2007; Zikmund et al. 2010). 
Surveys conducted on the web also allow the use of various customisation features, 
which can be used to improve the quality of the data. For example, they allow 
randomisation of questions or response options, automation of complex skip patterns 
prevention of multiple entries for single response questions and automatic prompting 
for missing information (Marcel, Peter & Lars 2011; Smith et al. 2007). They also 
enable researchers to obtain additional information such as the number of people 
who viewed the survey or partially completed the survey, time taken for each 
response, and the time and date of the response (Granello & Wheaton 2004). 
Despite the advantages discussed above, there are some problematic issues which 
may accompany the use of online panel surveys. For example, due to financial 
incentives, online surveys may be prone to ‘professional survey takers’. These are 
individuals who are likely to participate in the survey more than once or provide 
dishonest answers to the screening questions to enable them to participate in the 
survey (Dalton & Hickey 2009). Several measures have been suggested to minimise 
such fraudulent responding. These include examination of the answer patterns 
especially for questions presented in rating or Likert scale format and examination 
of open-ended responses for haphazard answers (Rogers & Richarme 2009). These 
precautions were adopted in this study. 
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4.2.2 Survey Procedure 
The study population of the meal preparation survey consisted of Australian adults 
aged 18 years and above. The participants were invited to answer a self-administered 
online questionnaire, which could be completed at their convenience within 20 to 25 
minutes. The study was approved by the University of Wollongong Research Ethics 
Committee (Ethics reference no: HE11/351) (Appendix C1). 
Five hundred and sixty eight invitation emails were sent to a convenience sample of 
online members of a market research company’s research panel. The panel members 
were individuals who had registered and agreed to participate in surveys in return for 
reward points. The invitation email included the link to the survey website, which 
contained the survey questionnaire.  
4.2.2.1 Sample size  
A number of factors (e.g. model size and departures from normality) determine the 
estimation of the sample size required for structural equation modelling. In general, 
a sample size of 200 is the minimum required for structural equation modelling 
(Hair et al. 1995; Kline 2011; Tabachnick & Fidell 2001). Several methods have 
been proposed to estimate the sample size required to conduct structural equation 
modelling. For example, Kline (2011) proposed calculating sample size based on the 
number of parameters to be estimated, where the sample size should be about 10-20 
times of the number of parameters to be estimated. On the other hand, Comrey and 
Lee (1992) proposed a more specific rule of thumb for estimating sample size where 
200 was considered as ‘fair’, 300 as ‘good’, 500 as ‘very good’ and 1000 as 
‘excellent’.  
Based on these general guidelines, and due to the limited amount of funding 
available for this study, a sample of 500 was deemed sufficient to conduct structural 
equation modelling analysis for this study.  
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4.2.3 Development and Administration of the Survey 
The survey development and administration process involved four phases. This 
included development of the survey questionnaire, pretesting, soft launch and the 
administration of the survey. Each phase is described below. 
Phase 1: Development of the survey questionnaire The survey questionnaire was 
carefully designed, based on recommendations in the survey methodology literature 
(Bruce & Chambers 2002; Dillman 2007; Lietz 2010; Vicente & Reis 2010). A 
general overview of the stages and objectives of each stage involved in the 
development of the survey questionnaire is outlined in Figure 4.2. Descriptions of 
the specific measures used during the construction of the survey questionnaire (Step 
1- Step 6) are included in the Appendix C2. 
Phase 2: Pretesting Pretesting provides valuable insights about the effectiveness of 
the questionnaire, potential response rates and highlights the questions that are 
misunderstood and potential logistical flaws (Bruce & Chambers 2002; Reynolds, 
Diamantopoulos & Schlegelmilch 1993; van Teijlingen et al. 2001).  
The survey questionnaire was pretested to identify potential issues with the survey 
design, length, compatibility, question content and response formats in order to 
maximise the response rate. In addition, it was tested for potential technical issues 
on the two most commonly used platforms (PC and Mac) to ensure compatibility 
across platforms. Further, visual appearances were tested on different browsers 
(Internet Explorer, Mozilla Firefox and Safari) and screen size. Details of pretesting 
including feedback on the user friendliness of each section of the questionnaire are 
presented in Appendix C2 (Table C2.1).  
The final questionnaire consisted of twelve sections (Appendix C3). Only sections 
relevant to the thesis are presented (Table 4.1), and discussed in Section 3: The 
measurement scales (questionnaire content). 
 76 
 
 
 
Figure 4.2: Stages in the development of the survey questionnaire
8
 
                                                 
8
 This schematic was formulated by the author based on a review of the survey methodology 
literature. 
Step 7: Soft launch 
Ensure survey system is working properly before full launch 
Step 6: Pretesting 
Identify potential issues with the survey design, length, compatibility, questions and 
response formats to improve response rates 
Step 5: General features of survey 
Incorporate  features shown to reduce perceived cost (time, effort) and creates trust 
among the respondents 
Step 4: Data quality measures 
Incorporate data quality measures to ensure high data quality   
Step 3: Question and response format 
Give careful consideration to construction of questions and response formats to motivate 
respondents to complete the survey, encourage honest responses and avoid 
misinterpretation of questions 
Step 2: Survey design and layout 
Use an appropriate design and layout to create positive first impression and positive 
experience during the process of participation in the survey 
Step 1: Web survey platform 
Use a web-survey platform which is reliable, secure and provides user-friendly survey 
design features 
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Table 4.1: Content of the Meal Preparation Survey questionnaire*  
*Number of items in each scale and response options are presented in Section 3: The measurement 
scales (questionnaire content). 
┼
Descriptive items created for the purpose of this study. 
‡
See Chapter 
3: Development and validation of a salt knowledge questionnaire for details on the development of 
these items.  
 
  
  
Items were used for data 
analysis in the following  
study (√) 
Section Source 
Study 2 
(Discretionary 
salt use) 
Study 3 
(Meal 
preparation 
behaviours) 
Dietary behaviours    
Discretionary salt use Australian Bureau of 
Statistics (2003), Australian 
Bureau of Statistics (1998), 
Grimes, Riddell and Nowson 
(2010) 
√ √ 
Meal preparation Sweetman et al. (2011), 
Campbell et al. (2002) 
 √ 
Fast foods and take 
aways 
Thornton, Crawford and Ball 
(2011) 
 √ 
High salt food items
┼  √ √ 
Purchase of low salt 
items
┼ 
 √ √ 
Fruit and vegetables Ball et al. (2010)  √ 
Predictor variables     
Salt taste preference Cornélio et al. (2009) √  
Importance of eating 
healthy food and low 
salt foods 
Watters and Satia (2009)  √ 
Beliefs about salt taste
‡  √ √ 
Salt knowledge
‡  √ √ 
Meal planning
┼
    √ 
Food involvement Bell and Marshall (2003)  √ 
Enjoyment from food 
shopping 
Grunert, Brunsø and Bisp 
(1993) 
 √ 
Impulse buying 
tendency 
Verplanken and Herabadi 
(2001) 
 √ 
Preference for self-
consistency 
Cialdini, Trost and Newsom 
(1995)  
 √ 
Situational cues  Mihić and Kursan (2010)  √ 
Food shopping 
behaviour
┼ 
   
Socio-demographic
┼  √ √ 
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Phase 3: Administration of the survey ‘Soft launch’ was conducted prior to full-
scale administration of the survey to ensure there were no problems with the survey 
website and questionnaire format. A total of 400 respondents were invited to 
participate in the soft launch to obtain at least 50 completed questionnaires (i.e. 10% 
of the required sample size). The ‘soft launch’ also gave an indication of the average 
survey time, drop-out rate
9
 and incidence rate
10
. The results showed that 52 
respondents completed the survey in a mean of 25.78 minutes; the drop-out rate was 
18.67%. No issues were identified with the survey process. Therefore, the survey 
was fully launched. The completed questionnaires were included in the final sample. 
4.2.4 Summary of Participation 
An invitation to participate in the survey was sent to 5682 individuals. A total of 
1263 individuals accessed the survey website over a period of seven days. Of these, 
462 individuals were excluded because the survey had reached the quota by the time 
they logged in to the survey website, 106 respondents were excluded for not 
completing the survey i.e. drop-outs and 121 were excluded for not meeting the 
screening criteria
11
 (only those who had done their food shopping in the last two 
weeks were eligible to participate in this study). Of the completed responses (574), 
44 were excluded for failing to meet the data quality measures set to ensure high 
data quality
12
 (Rogers & Richarme 2009). A total of 530 responses were used for 
final data analysis. 
4.2.5 Methodological Limitations 
Although the degree of representativeness of the survey is not considered important 
as the purpose of the survey is to model relationships between variables, the 
frequently raised concerns regarding internet surveys relates to sampling issues are 
briefly discussed below. 
  
                                                 
9
 ‘Drop-out rate’ refers to the percentage of respondents who started the survey but failed to complete 
the survey. 
10
 ‘Incidence rate’ refers to the number of people in an online panel sample which met the 
requirements of the study sample. Incidence rate is tied to cost per response, i.e. the higher the 
incidence rate, the lower the cost associated with each response. 
11
 The screening criteria are not relevant to the objectives of this thesis. 
12
 Data quality assurance measures are described in detail in the next section (development of the 
survey questionnaire). 
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First, the use of online panels, which involves inviting a selected group of potential 
respondents to participate in a survey could be considered as an online equivalent of 
quota sampling (Couper 2000). However, since the panel members are usually 
acquired through the use of convenience samples (due to no available method to 
sample email addresses) (Rivers 2007), surveys using panel members are considered 
as a form of convenience sampling. Thus, interpretations of the results are subjected 
to limitations of convenience sampling; such as the results are not to be generalised 
to the whole population.  
Second, although, calculation of the response rate can be challenging due to lack of 
a denominator (Couper 2000), due to the use of panel members it was possible to 
compute the response rate for this study. The response rate for the current survey 
was estimated as number of responses (completed) vs. individuals invited to 
participate in the survey. However, as pointed out by several authors various factors 
affect this calculation (Dobrow et al. 2008; Ross et al. 2005). For example, this 
survey was closed once the quota (500) was reached. Therefore, individuals who 
have partially completed the survey with the intention of returning to the survey at a 
later time were excluded. Similarly, there is strong a possibility that many of those 
who were invited to participate in the survey had yet to read the invitation email. 
Also, those who had logged in slightly after the closure of the survey (as evident 
from number of accesses after the survey was closed), were unable to participate. 
Therefore, the response rate should be interpreted cautiously.  
  
 80 
 
4.3 SECTION 2: DINING OUT SURVEY (A MIXED METHODS 
SURVEY)  
This section begins with brief background information on the mixed methods survey 
approach. This is followed by detailed descriptions of the survey procedures, 
development of the survey and the three phases involved in the administration of the 
survey questionnaire. 
4.3.1 Background 
Self-administered surveys such as mail surveys are less expensive (O'Toole et al. 
1986), have lower social desirability bias (Bowling 2005) and allow respondents to 
answer the questionnaire at their own convenience (Zikmund et al. 2010) compared 
to other survey modes such as telephone interviews and face-to-face interviews. 
According to Dillman (1991), one main reason for mail survey methods being 
preferred over others is their simplicity, allowing individual researchers to collect 
the data on their own instead of relying on survey research organisations. On the 
other hand, they are also associated with lower response rates and higher item non-
response rates compared to telephone and face-to-face interviews (Bowling 2005; 
Zikmund et al. 2010).  
Therefore, in recent years, more researchers have opted for the mixed-mode survey 
approach. This is largely because the mixed-mode design allows researchers to 
optimise the data collection procedure, reduce total survey error within limited 
financial and time constraints (de Leeuw 2005; Roberts 2007).  
Mixed mode surveys can be categorised into a few groups based on the contact 
made with the study participants (de Leeuw 2005). Each phase of the mixed mode 
survey affects the quality of the survey in a different way. For instance, a mixed 
mode design used during the contact phase helps in tackling the issue of 
nonresponse error. A mixed-mode design used during data collection may assist to 
improve the quality of data (de Leeuw 2005), while the use of a mail survey 
combined with a follow-up phone call can improve both the response rate and the 
demographic representation of the respondents in the survey (Fowler Jr et al. 2002). 
Mixed mode surveys also provide an opportunity to compensate for the weakness in 
one method with another at an affordable cost (de Leeuw 2005; Roberts 2007).  
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Thus, in this study, a mixed mode survey approach was used. This included a 
combination of three methods for each stage of data collection; recruitment, data 
collection and reminder. More specifically, the participants for this study were 
recruited using a shopping mall-intercept approach; data was collected using a mail 
survey and a reminder was administered via telephone.   
4.3.2 Survey Procedure 
The Dining Out Survey was a self-administered mail survey. The participants were 
recruited using a shopping mall-intercept approach. The intercept method was 
chosen over other methods such as direct mail survey or telephone survey because a 
survey delivered in-person, provides an opportunity for contact with the potential 
respondents which encourages a higher response rate and potentially reduces the 
non-response error (Dillman, Smyth & Christian 2009). In addition, the mall-
intercept method is relatively inexpensive compared to other methods, such as 
telephone interviews (Bush & Hair 1985).  
In order to increase the response rates, potential participants were contacted by 
telephone after two weeks if they had not responded. Several studies have shown 
that a telephone reminder is an effective strategy in improving the response rates of 
postal surveys (Jobber, Allen & Oakland 1985; Nederhof 1988; Salim, Smith & 
Bammer 2002). 
The study population consisted of Australian adults above 18 years of age residing 
in areas around Sutherland, Cronulla and Illawara, New South Wales, Australia. The 
participants were required to answer a self-administered questionnaire, which could 
be completed at their convenience within 20 to 25 minutes. The study was approved 
by the University of Wollongong Research Ethics Committee (Ethics reference no: 
HE11/236) (Appendix C4). 
4.3.2.1 Sample size  
Similar calculations (as described earlier in Section 1) were used as the basis to 
derive the required sample size for this study i.e. 500. Based on the response rate of 
another survey conducted in similar setting (i.e. 50%) (Wang, Worsley & 
Cunningham 2008), it was estimated that a thousand copies of the survey 
questionnaire should be distributed in order to obtain at least 500 usable completed 
questionnaires.  
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4.3.3 Development and Administration of the Survey 
The survey development and administration process involved four phases. This 
includes 1) development of the survey questionnaire, 2) pretesting which includes 
testing for face validity and field pretesting, 3) administration of the survey (i.e. 
handing out the survey forms), and 4) reminder calls.  
Phase 1: Development of the survey questionnaire 
The development of survey design, layout and question response were generally 
similar to those described in the section on online surveys which were consistent 
with recommendations in the survey methodology literature (Bruce & Chambers 
2002; Dillman 2007; Lietz 2010; Vicente & Reis 2010). In addition, several other 
features deemed relevant based on the literature (i.e. cover letter, clear instructions 
on the survey forms, assurance of anonymity, incentives and stamped returned 
envelopes) were used to increase the response rates. These features are described in 
detailed in Appendix C5.  
Phase 2: Pretesting  
The survey questionnaire and administration method were pre-tested prior to 
distributing the survey questionnaires. Pretesting was conducted in two stages to 
determine the comprehension and feasibility of the survey questionnaire as well as 
logistic issues. The details of pretesting including a summary of the feedback 
received during pre-testing are available in Appendix C6. The final questionnaire 
(Table 4.2) consisted of ten sections (see Appendix C7 for a copy of the 
questionnaire). Only sections relevant to the thesis are presented and discussed in 
Section 3.  
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Table 4.2: Content of the Dining Out Survey questionnaire* 
*Number of items in each scale and response options are presented in Section 3: The measurement 
scales (questionnaire content). 
┼
Descriptive items created for the purpose of this study. 
‡
See Chapter 
3: Development and validation of a salt knowledge questionnaire for details on the development of 
these items.  
 
Phase 3: The administration of the survey 
The survey was administered using a mall-intercept approach (Bush & Hair 1985). 
The management of the supermarkets and shopping centres located in the area of 
University of Wollongong which could be easily accessed using public 
transportation and had sufficient amounts of space at the exits to distribute the 
questionnaires were identified, and contacted prior to the survey to request 
permission to conduct the survey within their premises. In total, 12 supermarket 
managers were approached. Out of these, five gave permission for their premises to 
be used for distributing the questionnaires.  
  
Section Source 
Dietary behaviours  
Discretionary salt use Australian Bureau of Statistics (1998), Australian Bureau 
of Statistics (2003), Grimes, 2010 #2858@@author-year} 
Meal preparation Sweetman et al. (2011), Campbell et al. (2002) 
Fast foods and take aways Thornton, Crawford and Ball (2011) 
High salt food items
┼  
Purchase of low salt items
┼  
Fruit and vegetables Ball et al. (2010) 
  
Predictor variables  
Salt taste preference Cornélio et al. (2009)  
Importance of eating healthy 
food and low salt foods  
Watters and Satia (2009) 
Beliefs about salt taste
‡  
Salt knowledge
‡  
Meal planning
┼
    
Food involvement Bell and Marshall (2003) 
Habits Verplanken and Orbell (2003), Honkanen, Olsen and 
Verplanken (2005) 
Descriptive norms Rivis and Sheeran (2003), Ball et al. (2010) 
Values Schwartz (1992) 
Socio-demographic
┼  
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Figure 4.3 shows the recruitment and respondent contact protocol designed for this 
study. Participants were requested to complete a self-administered questionnaire, 
which could be completed in 20-25 minutes at their own convenience. Individuals 
who indicated interest to participate were given a copy of the Participant 
Information Sheet (Appendix C8), the survey questionnaire (Appendix C7) and a 
self-addressed pre-paid return envelope. The intercept survey script is shown in 
Appendix C9. 
Phase 4: The reminder calls 
A reminder call was made to potential participants who had provided their contact 
numbers, and agreed to receive a reminder call if they had not completed the survey 
within two weeks. The first reminder call was made two weeks after the survey was 
given out. The second reminder call was made two weeks later if no response had 
been received. A protocol based on the likely scenarios and a plan of actions for 
each situation during telephone reminders (Walker & Restuccia 1984) was used to 
communicate with the respondents. 
4.3.4 Summary of Participation 
A total of 3035 individuals were approached after they had completed their food 
shopping to participate in the survey. Out of these, 1000 agreed to participate in the 
survey. After two weeks of no response, 375 individuals were given a reminder call. 
At the end of the survey, a total of 661 survey forms had been returned (66.1% 
response rate). Out of these, six individuals returned blank survey forms. The 
responses of the remaining 655 individuals were used for data analysis; eight were 
removed due to excessive missing data
13
. A total of 647 questionnaires were used in 
final analysis. 
 
 
 
  
                                                 
13
 Defined as respondents  who did not provide answers for more than two sections of the 
questionnaire or did not answer any questions on outcome measures i.e. dietary behaviour. 
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Figure 4.3: Recruitment and contact protocol 
  
End of survey 
 
Indicated interest in participation 
Given a copy of the Participant Information Sheet (Appendix C8) and Survey 
questionnaire (Appendix C7)  
- pre-paid return envelope 
- asked contact details and best time to call 
Refused to provide a contact number 
- no further contact was attempted 
Provided contact details 
 
Response received  
 
Refused to participate/Not meeting 
screening criteria 
- will be thanked for their time   
- no further contact  
 
Week 1: Recruitment - Intercept Survey 
Brief introduction of the survey; Screening question 
 
Response not received  
 End of survey 
 
Week 3: Reminder call  
 
Response not received  
 
Response received  
 
Week 5: Reminder call  
 
End of survey 
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4.3.5 Methodological Limitations 
Theoretically, random probability sampling is likely to yield a representative sample 
of the population. However, in practice it is associated with declining response rates 
(Galea & Tracy 2007). In fact, response rates as low as around 30% have been 
reported (see Dunstan et al. 2002; Mathiesen et al. 2013) with substantial selection 
biases (such as over representation of highly educated individuals).  
Intercept sampling, on the other hand, is a non-probability form of sampling which 
tends to have higher response rates (due to the face-to-face contact at the initial 
point) (Bush & Hair 1985), and may actually derive highly representative samples 
(Wang, Worsley & Cunningham 2009); and it is far less expensive to perform than 
random sampling. In combination with other methods such as telephone reminders, 
this may result in a higher response rate than could be expected from the use of the 
intercept method alone (Wang, Worsley & Cunningham 2009); or other forms of 
surveys such as mail surveys of random population samples (Dunstan et al. 2002; 
Mathiesen et al. 2013). 
As the main aim of the studies here (and in the remainder of this thesis) was not to 
derive representative population samples, but to test hypotheses, it was decided to 
use non-probability samples since they provided sufficient heterogenicity to test the 
study hypotheses. However, caution should be exercised about the generalisation of 
the descriptive statistics from this study to the general population.  
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4.4 SECTION 3: THE MEASUREMENT SCALES (QUESTIONNAIRE 
CONTENT) 
4.4.1 Background  
In this section, all the items used in the two surveys are described in detail. As 
mentioned earlier, there was considerable overlap between the items used in the two 
surveys, especially the outcome variables (i.e. dietary behaviours). Tables 4.3 
provide brief summaries of the sections relevant to each study i.e. Study 2 
(discretionary salt use), Study 3 (salt-related ‘healthier’ meal preparation practices 
and convenience-oriented meal preparation practices) and Study 4 (foods prepared 
away from the home and salt-related ‘healthier’ home meal preparation practices), as 
well as the response formats and categories, and the number of questions in each 
section. Where possible, only measurements scales which had been developed and 
validated by other researchers were used (Parmenter & Wardle 2000).  
4.4.2 Dietary Behaviour 
A list of items was developed based on four categories of behaviours of interest: 1) 
use of discretionary salt, 2) salt-related meal preparation practices, 3) consumption 
of high sodium processed foods, and, 4) purchase of low sodium packaged food 
products. A similar approach i.e. splitting behaviours into a few categories has been 
used in other studies on dietary salt behaviour (Cornélio et al. 2009; Cornélio et al. 
2012; Shepherd, Farleigh & Land 1985) to ensure that the measurement variables 
could better represent the dietary behaviour which contribute to total salt intake 
(Cornélio et al. 2012). This approach also allows for identification of predictors 
specific to each behaviour of interest. For example, Cornélio et al. (2012) found that 
perceived self-efficacy predicted use of table salt, while hedonic factors (i.e. enjoy 
low-salt foods) predicted the consumption of foods with high salt content. A review 
of the literature showed that studies on dietary sodium behaviour commonly use few 
questions, such as frequency of adding salt (table or cooking) to the meal (Cornélio 
et al. 2012; Papadakis et al. 2010; Purdy, Armstrong & McIlveen 2002; van't Riet et 
al. 2010), eating salty meals (van't Riet et al. 2010), limiting or avoiding 
consumption of processed foods (Papadakis et al. 2010) or foods with high salt 
content (Cornélio et al. 2012), and looking at the sodium content of food (Papadakis 
et al. 2010) to measure dietary salt behaviour.  
 88 
 
Table 4.3: Description of dietary behaviours (outcome measures) and 
predictors used in each study 
 
  
   
Meal Preparation 
Survey 
Dining 
Out 
Survey 
Section Response categories (assigned scores) 
No of 
items 
Study 1 Study 2 Study 3 
Discretionary salt use Never or rarely (1), Sometimes (2), 
Usually (3), Always (4), I do not prepare 
own meals (only for adding salt in 
cooking) (99 i.e. missing values) 
2 √ 
√ √ 
Meal preparation 
Never (1), 1 time/month (2), 2-3 
times/month (3), 1-2 times/week (4), 3-4 
times/week (5), 5-6 times/week (6), 1 
times/day or more (7) 
4  √ √ 
Fast foods and take 
aways 
4  √ √ 
High salt food items 11 √ √ √ 
Purchase of low salt 
items 
Never or rarely (1), Sometimes (2), 
Usually (3), Always (4), Don’t know (99 
i.e. missing values) 
1 
√ √ √ 
Fruit and vegetables I don’t eat fruit/vegetables (1), less than 
one serve/day (2), 1serve/day (3), 2 
serves/day (4), 3 serves/day (5), 4 
serves/day (6), 5 serves/day (7), and 6 or 
more serves/day (8) 
2  
√ √ 
Predictor variables      
Salt taste preference Salty (1), sweet (0), bitter (0), sour (0), no 
preferences (0) 
1 √  √ 
Importance of eating 
healthy food and low 
salt foods  
Not important at all (1), Not important 
(2), Neither important or not important 
(3), Important (4), Very important (5) 
2  √ √ 
Beliefs about salt 
taste 
Certainly wrong (1), Probably wrong (2) 
Not sure (3), Probably true (4), Certainly 
true (5) 
2 √ √ √ 
Salt knowledge Mix measurement scale. Described in 
detail in Chapter 3 
25 √ √ √ 
Meal planning 
  
I do not prepare meals at home (1), I plan 
when I get in the kitchen (2), I plan during 
the day (3), I plan 2-3 days ahead (4), I 
plan a week before (5), I plan as I do my 
food shopping based on what is on season 
or special offer (6) 
  √  
Food involvement 
Strongly disagree (1), Disagree (2), 
Neither agree nor disagree (3), Agree (4), 
Strongly agree (5) 
 
9  √ √ 
Enjoyment from food 
shopping 
3  √  
Impulse buying 
tendency 
10  √  
Preference for self-
consistency 
5  √  
Habits 12   √ 
Situational cues  Not at all (1), A little (12), Somewhat (3), 
Quite a lot (4), A lot (5)  
 
7  √  
Descriptive norms 
 
None (1), A few (2), Half (3), Most (4), 
All (5) 
7    
Values Not important (1), A little important (2), 
Quite important (3), Important (4), Very 
important (5) 
14   √ 
Food shopping 
behaviour 
Multiple choice (Appendix C3 – Survey 
questionnaire) 
7  √  
Socio-demographic Multiple choice (Appendix C3 and 
Appendix C7 for relevant survey 
questionnaire) 
8 √ √ √ 
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Discretionary salt use Discretionary salt use was measured using two questions 
which had been used in a previous Australian National Nutrition Survey (Australian 
Bureau of Statistics 1998, 2003). Participants were asked to indicate the frequency of 
their salt use at the table and in cooking based on four response categories ‘always’, 
‘usually’, ‘sometimes’ and ‘never or rarely’ (Table 4.3). Scores were assigned 
according to the frequencies (1 for never, 2 for sometimes etc.). Higher scores 
indicated higher frequency in engaging in particular behaviours. The scores were 
then summed to reflect discretionary salt use. Higher scores indicated higher 
frequency of salt use.  
Salt-related meal preparation The behaviours relating to avoiding salt during meal 
preparation practices were measured using two items 1) ‘Cooked meals from scratch 
or fresh ingredients’, and, 2) ‘Used herbs and spices as flavouring for cooking’. 
These items were derived based on experts’ recommendations about the use of fresh 
ingredients, using herbs and spices instead of salt as flavouring (Australian Division 
of World Action on Salt & Health n.d.; National Health and Medical Research 
Council 2005, 2013; U.S. Department of Agriculture & U.S. Department of Health 
and Human Services December 2010). In addition, two items which were associated 
with higher salt consumption 1) ‘Had ready meals or convenience meals’, and 
2)‘Used ready-made sauces, marinades or mixes (e.g. pasta sauce) for cooking’ due 
higher salt content in these items were included (Mitchell, Brunton & Wilkinson 
2012; Webster, Dunford & Neal 2009).  
Three of these items; ‘Cooked meals from scratch or fresh ingredients’, ‘Used 
ready-made sauces, marinades or mixes (e.g. pasta sauce) for cooking’ and ‘Had 
ready meals or convenience meals (only requires adding water or heating up)’ were 
slightly modified based on questions used in previous studies (Campbell et al. 2002; 
Sweetman et al. 2011).  
Fast foods and take aways Further, due to high sodium content in fast foods and 
Asian foods, and the increasing popularity of Asian-style cooking in Australia 
(National Health and Medical Research Council 2003), a separate category was 
created to reflect the frequency of consumption of foods from these outlets. For 
example, ‘During the past one week, how often did you eat out at fast food 
restaurants (e.g. McDonalds, KFC, and Pizza Hut)’ and ‘Had Asian takeaway (e.g. 
Chinese, Indian, and Thai)’.  
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The items on meal prepared at home, fast food and take-aways were based on those 
developed by Thornton, Crawford and Ball (2011). Similar items have been used in 
other studies, however, without differentiation to eating out and having takeaways 
(Smith et al. 2009; van der Horst, Brunner & Siegrist 2011a). Slight changes were 
made to the items to specify Asian restaurants because the item ‘non-fast-food 
restaurants (e.g. Chinese, Indian)’ could also refer to other ethnic cuisines such as 
Greek and Lebanese (Turrell & Giskes 2008). 
High salt foods consumption Questions relating to the frequency of consumption of 
high salt food items were developed based on a published list of the sodium content 
of processed foods in Australia (Webster et al. 2010). Respondents were asked to 
indicate on a seven-point Likert scale how frequently they consumed each type of 
food item or engaged in each dietary practice in the last month. Table 4.4 shows the 
example of a high salt food category with the corresponding measurement items. 
Table 4.4: List of top ten subcategories of food with highest mean sodium 
content 
Food categories Food 
subcatego
ries 
Mean 
sodium 
(mg/100g)
* 
Measurement items 
Canned fish Anchovies 5607 Had salted or pickled foods (e.g. 
anchovies) 
Sauces Asian 
sauces 
4426 Used sauces (e.g. table sauces - bbq 
sauce, chilli sauce, Asian sauces) 
Spreads Yeast 
extract 
3816 Used yeast spreads (e.g. vegemite, 
marmite)  
Sauces Mustard 1881 Used sauces (e.g. table sauces - bbq 
sauce, chilli sauce, Asian sauces) 
Sauces Marinade 1808 Used ready-made sauces, marinades or 
mixes (e.g. pasta sauces) for cooking 
Cheese Processed 1402 Had cheese  
Processed meat Salami 1273 Had processed meats such as bacon, 
salami Processed meat Bacon 1243 
Crisps and snacks Salt and 
vinegar 
1168 Had salted snacks and crisps such potato 
and corn chips 
*
Based on values published by Webster et al. (2010). 
Purchase of low sodium food products Participants were asked to indicate the 
frequency of purchasing a product labelled ‘no added salt’, ‘low salt’ or ‘reduced 
salt’ based on four response categories ‘always’, ‘usually’, ‘sometimes’ and ‘never 
or rarely’. Scores were assigned according to the frequencies (1 for never, 2 for 
sometimes etc.). Higher scores indicated higher frequency of purchasing ‘lower salt’ 
food products.  
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Fruit and vegetables Frequency of consumption of fruit and vegetables were 
assessed using the following two items (Table 4.5). The questions assessed the 
number of servings of fruit and vegetables consumed in a day using eight response 
options; ‘I don’t eat fruit/vegetables’, ‘less than one serve/day’, ‘1serve/day’, ‘2 
serves/day’, ‘3 serves/day’, ‘4 serves/day’, ‘5 serves/day’ and ‘6 or more serves/day’ 
(Ball et al. 2010). Similar questions, but with only five response options have been 
shown as a valid measure of fruit and vegetables consumption (Coyne et al. 2005). It 
should be noted that these two items were only used to describe the dietary 
behaviour of the study population. The in-depth analyses on fruit and vegetables 
consumption are reserved for future work, and are beyond the scope of this thesis.  
Table 4.5: Description of items for fruit and vegetables intake 
Items Description of measurement items 
Fruit How many serves of fruit (fresh, frozen or tinned) do you usually eat each 
day? 
Vegetables How many serves of vegetables (fresh, frozen or tinned) do you usually eat 
each day 
 
4.4.3 Salt Taste Preferences 
Participants’ taste preferences were assessed using a single question used in a 
previous study by Cornélio et al. (2009), ‘In general, I prefer foods that are...’ 
Response options include ‘salty’, ‘sweet’, ‘bitter’, ‘sour’ and ‘no preferences’. 
4.4.4 Importance of Eating Healthy Food and Low Salt Foods  
The importance of eating healthy food and low salt foods was assessed using two 
items: 1) ‘How important is it for you to eat healthy food?’, and, 2) ‘In general, how 
important is it for you to eat foods with lower amounts of salt?’. The question 
structure and response formats were loosely adapted from Watters and Satia (2009). 
These items were measured on five-point Likert scales ranging from ‘not important’ 
to ‘very important’. Reliability analysis showed that the two items formed one 
unidimensional scale (Cronbach’s alpha = 0.736 for Meal Preparation Survey and 
Cronbach’s alpha = 0.463 for Dining Out Survey). 
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4.4.5 Beliefs about the Importance of the Taste of Salt  
Beliefs related to the taste of salt were assessed using two items: 1) ‘In general, low 
salt food tastes bad’, and, 2) ‘Salt should be used in cooking to enhance the taste of 
the food’. These belief items were measured on five-point Likert scales ranging from 
‘certainly wrong’ to ‘certainly true’. Reliability analysis showed that the two items 
formed one unidimensional scale (Cronbach’s alpha = 0.56 for Meal Preparation 
Survey and Cronbach’s alpha = 0.483 for Dining Out Survey). The items were 
summed to derive a total beliefs score about the importance of the taste of salt. 
Higher scores indicate stronger beliefs about the importance of the taste of salt.  
4.4.6 Salt Knowledge  
Salt knowledge was measured using the validated salt knowledge questionnaire 
(Sarmugam, Worsley & Flood 2013) described in Chapter 3, which contained 25 
items relating to declarative knowledge, that is, awareness of things and processes 
(i.e. the properties of nutrients such as salt and foods) and procedural knowledge or 
‘know how’ knowledge (Worsley 2002). In addition, it also assessed misconceptions 
about salt and health. The declarative knowledge section included questions about 
dietary recommendations, diet-disease relationships and the salt content of 
commonly eaten foods, while the procedural knowledge included questions on label 
reading (Sarmugam, Worsley & Flood 2013). 
Salt knowledge scoring All correct (i.e. accurate) responses were scored as one, 
while incorrect responses which included ‘don’t know’ or ‘not sure’ and non-
responses were assigned a score of zero. Scores from three sections: dietary 
recommendations, diet-disease relationships and salt content of commonly eaten 
foods were summed to form declarative knowledge scores. The sum of scores 
obtained from the label reading questions formed procedural knowledge scores. 
These scores were used for the subsequent analyses. 
Misconceptions about salt Misconceptions about salt were assessed using three 
items ‘Sea salt is better than table salt’, ‘Drinking more water can neutralize salt in 
my diet’ and ‘Cutting down on salt causes leg cramps’ with five-point Likert scales 
ranging from ‘certainly wrong’ to ‘certainly true’. Responses which indicated 
misconceptions were scored as one, while other responses were assigned a score of 
zero. For example, a score of one was given if the respondent answered ‘certainly 
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true’ or ‘probably true’ for the following item ‘Sea salt is better than table salt’. The 
scores were summed to derive a total score for misconceptions about salt. Higher 
scores indicate higher levels of misconceptions or ‘false beliefs’ about salt.  
4.4.7 Meal Planning  
Meal planning was measured using a single question which asked participants to 
choose the best option that fits the way they plan the meals they cook at home. The 
response options ranged from ‘I plan during the day’ to ‘I planned a week’ before 
(Table 4.3). The participants were presented with an option to record their own 
answer if none of the options presented to them adequately described their 
behaviour. Higher scores indicate planning meals in advance, while lower scores 
indicate shorter planning time. 
4.4.8 Food Involvement 
Food involvement was measured using a food involvement scale, which was 
developed and validated by Bell and Marshall (Bell & Marshall 2003). The original 
scale was constructed based on activities relating to food acquisition, preparation, 
cooking, eating and disposal. Only items related to the subscale ‘preparation and 
eating’ (seven items) were used in this survey (Table 4.6). In addition, the item ‘I do 
most or all of my own food shopping’ was rephrased to ‘I do most or all of the 
cooking for my household’ according to the objectives of this study, and the item ‘I 
do not like to mix or chop food’ was rephrased to ‘I don't like preparing food’ based 
on feedbacks received during pre-testing regarding clarity of the questions.  
Table 4.6: Description of items in the food involvement scale 
Items Description of measurement items 
Food involvement1 I don't think much about food each day 
Food involvement2 Cooking or barbequing is not much fun 
Food involvement3 Talking about what I ate or am going to eat is something I like 
to do 
Food involvement4 Compared with other daily decisions, my food choices are not 
very important 
Food involvement5 When I travel, one of the things I anticipate most is eating the 
food at the place I visit 
Food involvement6 I do most of the cooking for my household 
Food involvement7 I enjoy cooking for others and myself 
Food involvement8 When I eat out, I don’t think or talk much about how the food 
tastes 
Food involvement9 I don't like preparing food 
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4.4.9 Enjoyment from Food Shopping  
The construct enjoyment from food shopping was measured by four items (Table 
4.7). Three items were adapted from the construct ‘enjoyment from shopping’ 
(Cronbach’s alpha = 0.79) which was developed and validated by Grunert, Brunsø 
and Bisp (1993). The construct consists of three items: 1) ‘Shopping for food does 
not interest me at all’, 2) ‘Shopping for food is like a game to me’, and 3) ‘I just love 
shopping for food’. In addition, based on feedback received from respondents during 
pre-testing, a new item: ‘I shop for food because it is necessity’ was included as part 
of the scale.  
Table 4.7: Description of items in the enjoyment from food shopping scale 
Items Description of measurement items 
Enjoyment from food shopping 1 Shopping for food does not interest me at all 
Enjoyment from food shopping 2 I just love shopping for food 
Enjoyment from food shopping 3 Shopping for food is like a game to me 
Enjoyment from food shopping 4 I shop for food because it is a necessity 
 
4.4.10 Impulse Buying Tendency 
Impulsive buying tendency was measured using a scale developed by Verplaken and 
Herabadi (Verplanken & Herabadi 2001). The original scale consisted of 20 items 
which represented two subscales. The first subscale was related to cognitive 
processes which were associated with factors such as lack of planning and 
deliberation (Cronbach’s alpha ranged between 0.83 to 0.65), while the second 
subscale represented affective factors (e.g. feelings of excitement and lack of control 
and acting without reflection) (Cronbach’s alpha ranged between 0.81 to 0.45). 
The validation of the scale showed that these factors were associated with 
personality factors (Verplanken & Herabadi 2001). The cognitive subscale of the 
impulse buying tendency scale (e.g. ‘most of my purchases are planned in 
advanced’) was shown to be positively associated with extraversion, and inversely 
associated with personal need for structure, need to evaluate and conscientiousness. 
The affective subscale was significantly associated with lack of preoccupation, 
extroversion and negatively associated with autonomy. For the purpose of this study, 
five items with the highest factor loadings or deemed relevant to food shopping were 
chosen to represent each subscale (Table 4.8).  
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Table 4.8: Description of items in the impulse buying tendency scale 
Items Description of measurement items 
IBT1(C)1 I usually only buy things that I intended to buy 
IBT (C)2 Most of my purchases are planned in advanced 
IBT (C)3 If I buy something, I usually do that spontaneously 
IBT (C)4 I only buy thing I really need 
IBT (C)5 I like to compare different brands before I buy one 
IBT (A)6 It is a struggle to leave nice things I see in a shop 
IBT (A)7 I sometimes cannot suppress the feeling of wanting to buy something 
IBT (A)8 I sometimes feel guilty after having bought something 
IBT (A)9  I find it difficult to pass up a bargain 
IBT (A)10 If I see something new, I want to buy it 
IBT (C): Impulse buying tendency – cognitive factor; IBT (A): Impulse buying tendency – affective 
factor. 
 
4.4.11 Preference for Self-Consistency 
Preference for consistency is a personality characteristic which consists of three 
subscales which reflect the preferences of being consistent within one’s own 
responses (internal consistency), to appear consistent to others (public consistency) 
and for others to be consistent (others’ consistency) (Cialdini, Trost & Newsom 
1995). The validation of the scale showed that the correlations between the subscales 
ranged from 0.73 to 0.87 (Cialdini, Trost & Newsom 1995). For the purpose of this 
study, five items (Table 4.9) which represent the construct of internal self-
consistency (Cialdini, personal communication), for example, ‘I typically prefer to 
do things the same way’, ‘ It is important to me that my actions are consistent with 
my beliefs’ were used to measure preferences for internal self-consistency. 
Table 4.9: Description of items in the preference for self-consistency scale 
Items Description of measurement items 
PFC1 It is important to me that my actions are consistent with my beliefs 
PFC2 I get uncomfortable when I find my behaviour contradicts my beliefs 
PFC3 I typically prefer to do things the same way 
PFC4 I'm uncomfortable holding two beliefs that are inconsistent 
PFC5 It doesn't bother me much if my actions are inconsistent 
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4.4.12 Habit Strength 
Habit strength for salt-related behaviours were assessed using a modified version of 
a validated self-report index of habit strength scale by Verplanken and Orbell 
(2003). The scale developed and validated by Verplanken and Orbell consisted of 12 
items. However, for the purpose of this survey (due to limited space in the survey 
questionnaire), a shorter scale which consisted of four items which represent the four 
different facets of the habit, i.e. frequency, lack of awareness, lack of control and 
mental efficiency as proposed by Honkanen, Olsen and Verplanken (2005), was 
considered acceptable and was pre-tested.  
The results of pretesting showed that respondents had difficulty comprehending two 
of the items ‘I do without having to consciously remember’ and ‘I feel weird if I 
don’t do it’. Subsequently these items were removed and replaced with two other 
items, which participants felt easier to comprehend (Table 4.10). In addition, the 
scale was reduced from a seven to a five point Likert scale with responses ranging 
from strongly disagree to strongly agree. 
Table 4.10: Description of items in the habit strength scale 
Items Description of measurement items 
Adding salt at the table is something …… 
Habit table salt1 …I do frequently 
Habit table salt2 …I start doing before I realize I’m doing it 
Habit table salt3 …I would find hard not to do 
Habit table salt4 …I don’t have to think about doing it 
Adding salt in cooking is something …… 
Habit saltcook1 …I do frequently 
Habit saltcook2 …I start doing before I realize I’m doing it 
Habit saltcook3 …I would find hard not to do 
Habit saltcook4 …I don’t have to think about doing it 
Putting sauce on my food is something …… 
Habit sauce1 …I do frequently 
Habit sauce2 …I start doing before I realize I’m doing it 
Habit sauce3 …I would find hard not to do 
Habit sauce4 …I don’t have to think about doing it 
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4.4.13 Situational Cues 
The situational purchasing cues scale was adapted from situational cues items 
developed by Mihić and Kursan (2010). The measurement scale included situational 
factors which were related to physical surrounding (e.g. store locations), social 
surrounding (e.g. the influence of companion) and collateral situational factors (e.g. 
point of sale advertisements).  
Only the items related to collateral situational factors were used in this thesis (Table 
4.11). Based on feedback received from participants during pre-testing of the 
questionnaire, two additional items, ‘A new item on the shelf’ and ‘Saw an item 
which was advertised on TV/radio/newspaper/website’ were deemed as relevant to 
situational cues, and therefore these items were included as part of the measurement 
of situational purchasing cues. Participants were asked to indicate to what extent 
each of the situational cues affected their impulse purchases.  
Table 4.11: Description of items in the sensitivity to situational cues scale 
Items Description of measurement items 
Situational cues1 Promotional activities (e.g. buy 1 and get 2, 50% off) 
Situational cues2 
Special product arrangement or display (e.g. chocolate at end 
of aisle bin) 
Situational cues3 Shelf arrangement (e.g. products within hand reach) 
Situational cues4 Point-of-sale advertisements (i.e. at the store), fliers or notices 
Situational cues5 
Point-of-sale events (e.g. cooking demonstration or free 
tasting) 
Situational cues6 New item on the shelf 
Situational cues7 Saw an item which I had seen advertised on 
TV/radio/newspaper/website advertisement 
 
4.4.14 Descriptive Norms 
Descriptive norms refer to individuals’ beliefs of what is typical or normal (Cialdini, 
Reno & Kallgren 1990) or how widespread a particular behaviour is among their 
referent others (Rimal & Real 2003). Descriptive norms items (Table 4.12) were 
measured using five items developed for the purpose of this survey. Two items, ‘eat 
fast foods often’ and ‘eat healthy foods when they are out’ had been used in a 
previous survey (Ball et al. 2010). The question structure and response formats were 
loosely adapted from literature (Rivis & Sheeran 2003). Participants were asked to 
indicate how many of the people who are important to them practice the behaviours 
listed below on a scale of 1 ‘None of them’ to 5 ‘All of them’. 
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Table 4.12: Description of items for descriptive norms 
Items Description of measurement items 
Descriptive norms1 Eat out frequently 
Descriptive norms2 Have takeaway meals often 
Descriptive norms3 Eat fast foods often 
Descriptive norms4 Cook or prepare their own meals 
Descriptive norms5 Try to keep their salt intake low 
Descriptive norms6 Make a conscious effort to choose foods with less salt when they 
eat out 
Descriptive norms7 Eat healthy foods when they are out 
 
4.4.15 Values 
Personal values were assessed using items developed and validated by Schwartz 
(1992). Only five values were used for the purpose of this survey; universalism, 
tradition, conformity, hedonism and stimulation. These values have been shown to 
be associated with healthier dietary behaviours (Botonaki & Mattas 2010; Brunsø, 
Scholderer & Grunert 2004c). Respondents were presented with the personal values 
followed by the description of the item (Table 4.13). Items were arranged in random 
order as the original questionnaire.  
Table 4.13: Description of items for personal values 
Items Values Description of measurement items 
Value1 Hedonism Pleasure (Gratification of desires) 
Value2 Stimulation An exciting life (Stimulating experiences) 
Value3 Conformity Politeness (Courtesy, good manners) 
Value4 Universalism A world at peace (Free of war and conflict) 
Value5 Tradition Respect for tradition (Preservation of time-honoured customs) 
Value6 Stimulation A varied life (Filled with challenge, novelty and change) 
Value7 Universalism  A world of beauty (Beauty of nature and the arts) 
Value8 Universalism  Social justice (Correcting injustice, care for the weak) 
Value9 Universalism  Broad-minded (Tolerant of different ideas and beliefs) 
Value10 Tradition Humble (Modest, self-effacing) 
Value11 Universalism  Protecting the environment (Preserving nature) 
Value12 Conformity Honouring parents and elders (Showing respect) 
Value13 Conformity Obedient (Dutiful, meeting obligations) 
Value14 Hedonism Enjoying life (Enjoying food, sex, leisure, etc.) 
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4.4.16 Food Shopping Behaviour 
A list of questions on food shopping, for example, where the participant shopped for 
his/her last main food shopping, when did the participant shop (weekend, weekday, 
etc.), did he/she use a shopping list, were included in the Meal Preparation Survey. 
The information gathered from these questions was used to describe the food 
shopping behaviour of the study sample.  
4.4.17 Socio-Demographic Questions 
This section consisted of questions on the participants’ age, gender, highest level of 
education, household income and country of birth (Refer to Table in the Results 
section of Chapter 5 and Chapter 7). 
Summary 
In this section all the variables used in this study were described. The following 
section describes the data analysis methods. 
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4.5 SECTION 4: DATA ANALYSIS  
Data analyses were conducted in three stages 1) data screening, 2) descriptive 
statistics, and 3) structural equation modelling. In addition, cluster analysis was used 
for data analysis in Study 3 and Study 4.  
4.5.1 Data Screening 
Data were screened for data entry errors and missing data. This was followed by 
examination of outliers, univariate normality and multivariate normality for all 
variables (dependent and independent variables) (Hair et al. 1995). Screening for 
missing data and data entry was only conducted for the ‘Dining Out Survey’. No 
screening for missing data was undertaken for the ‘Meal Preparation Survey’ 
because only complete responses were allowed in this study. Similarly, data were 
not screened for data entry errors because data were automatically entered into the 
system (due to the use of the web based survey). Hence, there were no data entry 
errors.  
Data screening i.e. descriptive statistics (frequency, mean and standard deviation) 
and assessment of univariate and multivariate normality were conducted using IBM 
SPSS Statistics and IBM SPSS Amos version 20.0 (IBM Corp 2011).  
4.5.2 Descriptive Statistics  
Descriptive statistics such as frequencies, bivariate correlations, Mann-Whitney U-
test and Chi-square test were conducted using SPSS Statistics version 20.0(IBM 
Corp 2011). An alpha value (p<0.05) was used to determine statistical significance. 
4.5.3 Structural Equation Modelling  
Structural equation modelling (SEM) is a data analysis procedure which is widely 
used in the social and behavioural sciences (Fabrigar, Porter & Norris 2010; Rocha 
& Chelladurai 2012) for development and testing of theory (Anderson & Gerbing 
1988), and to examine and measure patterns of relationships between various 
constructs (Coffman & MacCallum 2005) including those of latent constructs (Lei & 
Wu 2007). Bagozzi and Yi (2012) listed the benefits of using SEM. This includes 
the ability of SEM to account for random or measurement error in indicators of 
latent variables, straightforward tests of mediation and assessment of construct 
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validity. Structural equation modelling also allows for modelling of structures with 
complex interdependencies (Healy & Perry 2000). 
Mueller and Hancock (2008) defined structural equation modelling as a data analysis 
technique which allows for the testing of theoretically based hypotheses which are 
specified a priori, and listed four stages that are involved in SEM. These are 1) 
development of the conceptual model, 2) estimation of parameters, 3) assessment of 
model fit, and 4) model respecification or modification (for a poor fitting model).  
These stages were used to guide data analysis for this study. Processes involved in 
the testing of the structural model are outlined in Figure 4.4. The following sections 
describe in detail each process shown in Figure 4.4 except for the development of 
the conceptual model which was discussed in Chapter 2: Literature review.  
4.5.3.1 Confirmatory factor analyses of the measurement models  
Confirmatory factor analysis allows for the testing of the relationships between the 
observed variables and their underlying latent constructs (Hair et al. 1995). This is 
used to establish the unidimensionality of the constructs (Anderson & Gerbing 
1988) and their convergent validity (Kline 2011). In contrast to exploratory factor 
analysis, confirmatory factor analysis of the measurement models requires the 
number of factors to be specified prior to the analysis (Anderson & Gerbing 1988). 
Schreiber et al. (2006) suggested that confirmatory factor analyses are necessary to 
test the constructs of the items used in a study even though these items may have 
been used in previous studies because there is a possibility that the constructs may 
differ when the measurement items are being used in a different study population.  
Therefore, all the latent independent variables used in this study were tested using 
confirmatory factor analyses prior to testing of the structural model. The 
specifications of the items measuring particular constructs were based on the 
published literature. Models which did not have a good fit were examined in detail 
by using modification indices and standardised residual covariances, and 
subsequently modified either by dropping items with the lowest factor loading 
(Klag, Creed & O'Callaghan 2006) or respecified according to the theoretical 
assumptions. The model was re-estimated after each modification. Once, 
unidimensionality was established using CFA, items were parcelled or summed.  
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Figure 4.4: Processes used in testing conceptual model 
 
In total, five measurement models were tested. Due to the non-normality of some of 
the measures, all congeneric and measurement model testing was conducted using 
maximum likelihood estimation with robust standard errors (MLR), which is robust 
to non-normality of the data.  
4.5.3.2 Item parcelling  
Item parcelling involves summing or averaging two or more items to form an 
aggregate level indicator (Little et al. 2002). According to Little et al. (2002) item 
parcels are commonly used in many SEM analyses. The authors outlined a number 
of advantages associated with use of item parcelling. These are higher reliability, 
communality, more parsimonious models, fewer chances for residuals to be 
correlated, lesser likelihood of sampling error and more stable solutions (Little et al. 
2002). Use of item parcelling also results in a more continuous and normal 
distribution, improved model fit as well as less biased estimates of structural 
• Conceptual model guided by theory was 
developed Conceptual model 
• Unidimensionality of the constructs were 
assessed using CFA 
Confirmatory factor 
analysis (CFA)  
•Composite scores for all constructs were 
computed 
Item parcelling  
• Composite scores  were transformed into 
SILV using the formula  shown in the text 
Single indicator latent 
variable  (SILV)  
• All variables were fitted according to model 
specification. Model fit was assessed using 
using fit indices 
Assessment of conceptual 
model 
• Model was respecified based on criteria 
specified in the text to achieve satisfactory 
model fit 
Respecification 
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parameters (Bandalos 2002). However, Bandolos has cautioned that item parcelling 
should only be used in situations when items are unidimensional to avoid any 
misleading fit or biased parameter estimates.  
4.5.3.3 Single indicator latent variables  
In comparison to using measured composite variables, use of single indicator latent 
variable allow for the measurement error to be estimated and controlled (Worsley, 
Wang & Hunter 2011). Therefore, upon confirming the unidimensionality of the 
items, items were parcelled by computing composite scores for each construct. The 
composite scores were divided by number of items to obtain average scores which 
were used to form a single latent variable. The single indicator latent variable 
(Figure 4.5) was computed using the fixed regression coefficient and measurement 
error variance using Munck’s formulae (Munck 1979) as follows: 
Fixed regression coefficient  = SD √α 
Measurement error variance (ε) = SD2 (1-α) 
Where  = regression co-efficient; SD = standard deviation of the scale score; α = 
the internal consistency of the scale (i.e. Cronbach’s alpha) and ε = measurement 
error variance 
 
 
Figure 4.5: Example of a specification for a single indicator latent variable 
(impulse buying tendency)  
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4.5.3.4 Assessment of conceptual model  
Due to the non-normality of some of the measures, all model testing was conducted 
using maximum likelihood estimation with robust standard errors (MLR) (Muthén & 
Muthén 1998-2011) which is robust to non-normality of the data. The evaluation of 
the model fit is described in detail below.   
Evaluation of model fit A model with good fit refers to how well the sample data 
fits the hypothesised model (Schermelleh-Engel, Moosbrugger & Müller 2003). In 
general, there are three categories of fit indices; absolute indices, parsimonious 
indices and incremental indices (Mueller & Hancock 2010). Each of these indices is 
described below.  
1) Absolute indices Mueller and Hancock (2010) described absolute indices as 
measures of the overall discrepancy between observed and implied covariance. 
Examples of absolute indices are Chi-square test and standardised root mean square 
residuals (SRMR). Chi-square tests can be used to test the significance of the overall 
fit of a model as modifications were made (Kline 2011). A non-significant Chi-
square value (p>0.05) indicates that the model fits the dataset well (Hu & Bentler 
1999). However, Chi-square values are often regarded with caution as they are 
sensitive to sample size (Kline 2011; Schreiber 2008), distribution of the data and 
sensitive to even a small deviation from a proposed model (Mueller & Hancock 
2010). SRMR is considered less sensitive to violations of distribution, and therefore 
are considered to be more stable. The SRMR value ranges between 0.0 and 1.0, with 
lower values considered to better (Kline 2011). Hu and Bentler (1999) suggested a 
cut-off value of SRMR ≤0.8 for acceptable fit.   
2) Parsimonious indices Root mean square error of approximation (RMSEA) and 
Akaike Information Criteria (AIC) are examples of parsimonious indices. According 
to Mueller and Hancock (2010), parsimonious indices evaluate the overall 
discrepancies between observed and implied covariances while taking into 
consideration of the complexity of the model. RMSEA less than or equal to 0.06 is 
considered to be good fit (Hu & Bentler 1999), and RMSEA less than 0.08 is 
considered as an acceptable fit (McDonald & Ho 2002).  
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The value of RMSEA improves (i.e. decreases) as the model becomes more 
parsimonious (Kline 2011; Steiger 1990). Similarly, smaller AIC indicates a more 
parsimonious model, and generally preferred over models with larger AIC values 
(Hair et al. 1995; Mungas et al. 2004; Tabachnick & Fidell 2001). When two models 
have the same fit indices, the model with lower AIC is preferred as it indicates a 
more parsimonious model. 
3) Incremental or comparative fit indices such as Comparative Fit Index (CFI) 
(McDonald & Marsh 1990) and Tucker-Lewis index (TLI) (Tucker & Lewis 1973) 
measures the absolute or parsimonious fit of the fitted model relative to baseline 
model (Mueller & Hancock 2010). In general, CFI values above 0.95 (Schreiber 
2008) and TLI above 0.90 (Hair et al. 1995) or 0.95 (Hu & Bentler 1999; 
Tabachnick & Fidell 2001) are considered to indicate improvement relative to 
baseline model. Several authors have emphasised the importance of using multiple 
fit indices instead of relying on a single index to determine the fit of a model 
(Mueller & Hancock 2010; Schreiber 2008). In particular, Hu and Bentler (1999) 
suggested using a combination of two indices (2-index presentation strategy), which 
includes using SRMR in combination with CFI, TLI or RMSEA before concluding a 
model is deemed as a good fit though Kline (2011) cautioned that subsequent studies 
do not support this proposal.  
In addition to ensuring a good model fit, several authors have suggested other values 
such as total variance explained (R
2
), which represent the proportion of variance that 
is explained by the predictor variables and parameter estimates are equally important 
to ensure that the model is theoretically supported (Fabrigar, Porter & Norris 2010; 
Savalei & Bentler 2006).  
4.5.3.5 Respecification  
When the fit-indices show a poor fitting model, the model needs to be respecified 
(Mueller & Hancock 2010). Respecification is a common procedure carried out 
during testing of a theoretical model especially when a model is being evaluated for 
the first time (Bollen & Noble 2011). In his book, Kline suggests that the concept of 
model testing includes not only testing and rejecting a model based on a priori 
hypotheses, but it can be modified under the model generation procedure based on 
three conditions: 1) that it makes theoretical sense, 2) that it is parsimonious, and, 3) 
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that it closely corresponds to the data. Indeed, Tabachnick and Fidell (2001, p. 751) 
emphasised the importance of parsimony in model testing ‘often, a goal in 
modelling is development of a parsimonious, good fitting model with unimportant 
parameters deleted’. 
Schumacker and Lomax (2004) suggested a model can be respecified by adding or 
omitting paths based on critical ratio of the estimates (t-value), standardised residual 
covariances and modification indices. The process of modification should start with 
adding parameters before deleting unnecessary parameters i.e. improving model fit 
before improving parsimony (MacCallum 1986; Tabachnick & Fidell 2001). 
However, removal of non-significant paths should be done cautiously as it could 
easily be due to insufficient statistical power (Mueller & Hancock 2010). 
4.5.4 Cluster Analysis 
Cluster analysis was used to segment respondents based on their salt-related meal 
preparation behaviours and psychographic factors into groups of people with similar 
meal preparation behaviours.  
Cluster analysis is commonly used to segment participants based on criteria such as 
demographic variables, geographic variables and psychographic factors. Cluster 
analysis has also been used to segment consumers based on food-related lifestyle 
factors (Bruwer, Li & Reid 2002; Buckley, Cowan & McCarthy 2007; Kolodinsky 
& Reynolds 2009), food choice motives (Honkanen & Frewer 2009) and healthy 
lifestyle using factors such as fruit and vegetables consumption, red meat 
consumption and exercise frequency (Divine & Lepisto 2005). Segmentation 
provides an opportunity to develop targeted and individualised promotion 
programmes for each segment or group (Honkanen & Frewer 2009).  
Cluster analysis was conducted using SPSS version 20.0 (IBM Corp 2011). Two-
step cluster analysis which combines the principal of both hierarchical and 
portioning methods is increasingly being used to conduct cluster analysis (Mooi & 
Sarstedt 2011). The stability and internal validity of the clusters was assessed using 
two methods (Dolnicar 2002). Automated cluster selection was conducted using 
Schwarz’s Bayesian Criterion (BIC) and subsequently using Akaike’s Information 
Criterion (AIC) as clustering criterion. Next, the data file was split into two halves, 
and the results of the solutions were compared using ANOVA to assess the stability 
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of the solution (Mooi & Sarstedt 2011). In addition, the clustering solutions were 
also assessed to ensure the clusters were differentiable and parsimonious as 
suggested by Mooi and Sarstedt (2011). 
The silhouette measure of cohesion and separation was used to assess the goodness-
of-fit of the clustering solution. The measurement units vary between -1 (poor 
solution) and +1 (good solution quality) (Mooi & Sarstedt 2011). Cluster centroids 
were examined and analysis of variance (ANOVA) was used to determine the 
differences between the clusters across variables used as a basis for segmentation 
(Mooi & Sarstedt 2011). Further profiling was conducted by examining the clusters 
for differences between socio-demographic variables, dietary behaviours and food 
shopping behaviours using Chi-square tests. The results of these tests were used to 
understand the characteristics associated with each cluster, and subsequently were 
used to assign a provisional name to reflect the characteristics of the cluster.  
4.6 SUMMARY 
This chapter detailed the survey procedure, questionnaire development and the 
measurement scales used in two surveys; the Meal Preparation Survey and Dining 
Out Survey. The subsequent chapters will present the findings derived from the 
analyses of the data from these surveys.  
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CHAPTER 5: AN EXAMINATION OF FACTORS ASSOCIATED 
WITH DISCRETIONARY SALT USE
14
 
This chapter describes and discusses the findings of Study 2 (see Figure 5.1) based 
on the theoretical pathways shown in Figure 5.2. The first section of this chapter 
describes the background of the study, the methodology used to analyse the data and 
the results. This is followed by presentation of the results, and subsequently 
discussion of the current findings and their implications. 
 
 
 
Figure 5.1: Thesis framework  
  
  
                                                 
14
 This chapter has been published in the International Journal of Behavioural Nutrition and Physical 
Activity (Sarmugam, R, Worsley, A & Wang, W 2013, 'An examination of the mediating role of salt 
knowledge and beliefs on the relationship between socio-demographic factors and discretionary salt 
use: a cross-sectional study', International Journal of Behavioral Nutrition and Physical Activity, 
DOI: 10.1186/1479-5868-10-25) and has been slightly modified for the purpose of this thesis.  
STUDY 1: Validation of salt knowledge 
questionnaire 
• to develop and validate a salt knowledge 
questionnaire 
STUDY 2: Discretionary salt use 
• to examine the relationships between socio-
demographic factors, salt knowledge levels and 
discretionary salt use 
STUDY 3: Salt-related meal preparation 
behaviours 
•to examine behavioural processes associated with 
salt-related 'healthier' home meal preparation and 
convenience-oriented meal preparation practices 
STUDY 4: Foods prepared away from 
home  
• to examine behavioural processes associated with 
eating foods prepared away from the home and salt-
related 'healthier' home meal preparation practices 
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5.1 INTRODUCTION    
Similar to most western countries, it is estimated that about 80% of the salt in the 
Australian diet is derived from processed foods such as bread, cereals, processed 
meat and dairy, while discretionary salt contributes about 20% of the total salt intake 
(Anderson et al. 2010; Food Standards Australia New Zealand 2011; Garriguet 
2007).  
Data from the 2001 Australian National Health Survey (Australian Bureau of 
Statistics 2003) shows that a quarter of the respondents (25.5%) reported that they 
usually added salt after cooking, and 19.5% reported that they sometimes added salt 
after cooking. More recent surveys among older Australian have found that 38% of 
female and 53% of male use salt at the table, and more than 80% of the study 
respondents use salt in cooking (Huggins et al. 2011). Higher use of discretionary 
salt has been found to be significantly associated with higher total salt intake 
(Garriguet 2007; Huggins et al. 2011; Jeffery et al. 2012). 
Even though discretionary salt intake contributes only a small amount to total 
dietary salt intake, it is a crucial aspect of salt reduction programmes because it 
results in a shift in hedonic response (Mattes 1990). This shifts preference towards 
low salt foods (over the high salt foods) in the long term (Cappuccio et al. 1997).  
Salt reduction achieved by reducing the use of discretionary salt and avoiding high 
salt foods for a period of four weeks has been shown to result in significant 
reduction of blood pressure among normotensive and hypertensive older individuals 
(Cappuccio et al. 1997).  
A substantial body of literature has shown that differences observed in dietary 
behaviours and diet quality can be attributed to socio-demographic factors such as 
age (Hjartåker & Lund 1998), gender (Groth, Fagt & Brøndsted 2001), education 
(Groth, Fagt & Brøndsted 2001; Kant & Graubard 2007; Mullie et al. 2010) and 
income (Kant & Graubard 2007; Mullie et al. 2010). Similarly, use of discretionary 
salt is also associated with socio-economic factors (Turrell et al. 2006). Individuals 
from lower income households, those with lower levels of education (Turrell et al. 
2006), males (Henderson et al. 2003) and younger adults (Grimes, Riddell & 
Nowson 2010) have higher levels of discretionary salt use.  
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Apart from the financial cost (Monsivais, Aggarwal & Drewnowski 2010), 
environmental factors such as access to healthier diets (Larson, Story & Nelson 
2009), social cognitive factors such as knowledge (Parmenter, Waller & Wardle 
2000), self-efficacy (Leganger & Kraft 2003), and attitudes and beliefs (Wardle & 
Steptoe 2003) are among the factors that influence the variation in dietary quality 
among the different socio-economic groups. For example, individuals with higher 
levels of education (Dallongeville et al. 2001; de Vriendt et al. 2009; Hendrie, 
Coveney & Cox 2008; Lin & Yen 2010; Parmenter, Waller & Wardle 2000) and 
higher incomes (Dallongeville et al. 2001; Eckel et al. 2009) have been shown to 
have higher levels of nutrition knowledge. Similarly, women (Dickson-Spillmann & 
Siegrist 2011; Parmenter, Waller & Wardle 2000) and older people (de Vriendt et al. 
2009; Eckel et al. 2009) tend to demonstrate higher levels of nutrition knowledge. 
More specifically, knowledge about salt has been found to be higher among older 
people and those with higher levels of education (Webster et al. 2010). 
Although socio-demographic factors such as age, gender, education and income are 
indicators of health inequalities, unless there is a major societal change (Turrell et al. 
2006), little can be done in the short term to address or change these factors. 
Therefore, identification of modifiable, mediating factors may provide more feasible 
opportunities for interventions to reduce the disparities between the various socio-
demographic groups.  
Given the importance of consumer knowledge as a likely influence on salt 
consumption, and its importance for salt reduction policy monitoring (World Health 
Organization 2010a), and discretionary salt use which allows individuals to exhibit 
greater control over their behaviour (Shepherd, Farleigh & Land 1984), there is a 
need to clarify the role of salt knowledge and beliefs in relation to discretionary salt 
usage behaviour within the population.  
Conceptual model The conceptual model (Figure 5.2) is based on the Food-Related 
Lifestyle Model (Grunert, Brunsø & Bisp 1993). For the purpose of this study, only 
the paths in red are examined. The other paths shown in conceptual model are 
examined in the following chapter (Study 3).  
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Note: This is a general conceptual model which is used for Study 2 and Study 3. For the purpose of 
this study only the predictors in red boxes and paths in red will be analysed. A detailed conceptual 
model for analysis of discretionary salt use is shown later in Figure 5.3.  
 
Figure 5.2: Conceptual model for Study 2 and Study 3 
 
5.1.1 Research Question, Aims and Hypotheses 
This study aimed to answer the following research question:  
What are the relationships between socio-demographic factors, salt knowledge 
levels and discretionary salt use? 
  
Socio-
demographic 
factors 
  Age  
 Gender 
 Education 
 Income 
 
Reflective factors 
 Food involvement 
 Enjoyment food shopping 
 Meal planning 
 
Automatic factors 
 Affective impulse 
buying tendency (IBT) 
 Cognitive IBT 
 Situational cues 
 
 
  
  
Salt-related meal 
preparation behaviours 
 
 
• Convenience-oriented 
meal preparation 
• ‘Healthier’ meal 
preparation 
  
  
Salt knowledge & 
taste beliefs 
•Discretionary salt 
use 
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The aims of the study were as follows: 
1. To describe discretionary salt use in the study population. 
2. To examine the relationships between salt use and consumption of high salt foods. 
3. To describe the salt knowledge levels and beliefs of the study population and 
examine the differences of salt knowledge and beliefs between frequent salt users 
and non/infrequent salt users. 
4. To determine the relationships between socio-demographic factors, salt 
knowledge levels, salt taste beliefs and discretionary salt use; and the possible 
mediating roles of salt knowledge and salt taste beliefs in the relationships between 
socio-demographic status and discretionary salt use in an Australian adult 
population. 
Based on the above aims, it was hypothesised that  
1. Salt use, more specifically:  
a. use of salt at the table will be i) positively related to use of salt in cooking 
and ii) positively related to consumption of high salt foods; 
b. use of salt in cooking will be positively related to consumption of high salt 
foods. 
2. There will be differences in salt knowledge levels, salt taste beliefs and the 
importance attached to healthy eating between frequent salt users and non/infrequent 
salt users. More specifically, in comparison to frequent salt users, those who are 
non/infrequent salt users will:  
a. possess significantly higher levels of salt knowledge; 
b. attach higher levels of importance to healthy eating and eating low salt 
foods; and 
c. hold lower levels of salt taste beliefs. 
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4. Salt knowledge, more specifically (a) declarative salt knowledge and (b) 
procedural salt knowledge, will be positively associated with discretionary salt use, 
while (c) misconceptions related to salt and (d) salt taste beliefs will be negatively 
associated with discretionary salt use. 
5. Salt knowledge, more specifically (a) declarative salt knowledge, (b) procedural 
salt knowledge, (c) misconceptions related to salt and (d) salt taste beliefs will 
mediate the relationships between socio-demographic factors and discretionary salt 
use. 
5.2 METHODS  
The survey procedure, questionnaire and data screening processes have been 
described in an earlier chapter (see Chapter 4: Methods). Table 5.1 describes the 
statistical analysis based on the aims of this study. 
Table 5.1: Research aims and corresponding statistical analysis 
Study aims Statistical analysis 
1) To describe discretionary salt use in 
the study population and examine the 
differences in socio-demographic factors 
and salt taste preference 
Descriptive statistics such as 
frequencies, percentages, mean, standard 
deviation and Chi-square test 
 
2) To examine the relationships between 
discretionary salt use and consumption 
of high salt foods 
 
Bivariate correlations 
 
3) To describe and examine the 
differences in salt knowledge levels and 
beliefs between frequent salt users and 
non/infrequent salt users 
 
Descriptive statistics such as 
frequencies, percentages, mean, standard 
deviation, Mann-Whitney U-test, Chi-
square test 
 
4) To examine the relationships between 
socio-demographic factors, salt 
knowledge levels, salt taste beliefs and 
discretionary salt use; and to determine 
the possible mediating roles of salt 
knowledge and salt taste beliefs in the 
relationships between socio-demographic 
status and discretionary salt use in an 
Australian adult population 
 
Bivariate correlations and structural 
equation modelling 
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5.2.1 Descriptive Analysis  
For descriptive purposes, the respondents were categorised into two groups; 
‘frequent salt users’ and ‘non/infrequent salt users’ based on their self-reported 
frequencies of salt use at the table and in cooking. Such classification (with slightly 
different classification criteria) had been used in a previous study to examine salt 
users’ socio-demographic differences between salt users and non-salt user (Grimes, 
Riddell & Nowson 2010).  
The term ‘frequent salt users’ refers to respondents who had indicated that they 
usually and/or always use salt at the table or in cooking, while ‘non/infrequent salt 
users’ refers to the respondents who had indicated that they never, rarely or 
sometimes add salt at table and/or in cooking (See Table 5.2).  
Table 5.2: Classification table for salt users 
Salt added at the table 
Salt added during cooking 
Never/Rarely Sometimes Usually Always 
Never/Rarely NF NF F F 
Sometimes NF NF F F 
Usually F F F F 
Always F F F F 
Note: F:‘frequent salt users’; NF:‘non/ infrequent salt users’. 
 
5.2.2 Mediation Analysis  
Structural equation analysis was conducted based on the proposed conceptual model 
shown in Figure 5.3. Mediation analyses were conducted based on the approach 
suggested by Hayes (2009) which allows testing for indirect effects in the absence of 
direct associations between the independent and dependent variables.  
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Figure 5.3: Conceptual model for discretionary salt use  
 
5.3 RESULTS 
 
This section is organised as follows. The first sub-section describes the study 
population using descriptive statistics. This is followed by an examination of the salt 
usage behaviour and the relationships between discretionary salt use and 
consumption of high salt food items. The third sub-section describes and examines 
the salt knowledge levels and beliefs between frequent salt users and infrequent salt 
users. The fourth sub-section examines the relationships between salt knowledge, 
salt taste beliefs and socio-demographic factors. Finally, the last sub-section 
examines the proposed model using structural equation modelling.  
5.3.1 Socio-demographic Characteristics of the Study Participants 
Table 5.3 shows the socio-demographic characteristics of the study participants. 
Slightly more than half of the respondents (58.3%) were female. Similar to the 2006 
Australian census data (Australian Bureau of Statistics 2008), about a third of the 
respondents (27.0%) had tertiary education. Almost half of the respondents’ had an 
annual household income above $60,000.  
 
  
Socio-demographic 
factors 
- Age 
- Gender 
- Education 
- Income 
 
Discretionary 
salt use 
Salt taste 
beliefs  
Salt knowledge 
- Declarative knowledge 
- Procedural knowledge 
- Misconceptions 
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Table 5.3: Socio-demographic characteristics of the study sample  
  Sample Census
*
 
      n    %    % 
Gender Male 221 41.7 48.6
†
 
 Female 309 58.3 51.4 
     
Age (years) 18-20 15 2.8 3.6
†
 
 21-30 82 15.5 17.6 
 31-40 84 15.8 19.5 
 41-50 96 18.1 19.6 
 51-60 85 16.0 16.8 
 61 - 70 123 23.2 11.1 
 >70 45 8.5 11.8 
     
Highest level of 
education 
Left school at 16 years 136 25.7  
 Left school at 18 years 81 15.3  
 Technical and Further 
Education (TAFE) or college 
diploma, certificate or formal 
trade qualification 
170 32.1 45.4
‡§║
 
 Bachelor degree/Graduate 
Diploma/Graduate Certificate 
104 19.6 24.5 
 Postgraduate degree 39 7.4 4.9 
     
Employment Employed full-time 175 33.0 36.6
‡§¶
 
 Employed part-time/casual 93 17.5 16.9 
 Home duties/retired/student 212 40.0 33.1 
 Unemployed/looking for 
work 
50 9.4 3.2 
     
Household income 
(AUSD)  
10,000 or less 26 4.9  
 10,001 to 20,000  63 11.9  
 20,001 to 40,000  96 18.1  
 40,001 to 60,000  94 17.7  
 60,001 to 80,000  81 15.3  
 80,000 to or 100,000  71 13.4  
 Over 100,001 99 18.7  
     
Country of birth Australia 386 72.8 70.9 
 Others  144 27.2  
*Based on
 
ABS 2006 Census data (Australian Bureau of Statistics 2008). 
†
Based on census data for 
population aged 18 and above. 
‡
Based on individuals aged 15 years and over who stated completed 
qualification. 
§
Denotes slight variation of categories between survey and census. 
║
Total percentages 
do not add up to 100% due to individuals who did not state or inadequately described their level of 
education. 
¶
Total percentages do not add up to 100% due to individuals who have not stated their 
employment status. 
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5.3.2 Salt Usage Behaviour  
Table 5.4 shows the self-reported frequencies of the respondents’ discretionary salt 
use. Almost half (48.1%) of them reported that they never or rarely added salt at the 
table. A slightly smaller proportion (35.1%) reported that they never or rarely added 
salt in cooking.  
Age There were significant differences in the use of salt in cooking between the age 
group. Almost half (48.5%) of the respondents 30 years and below reported that they 
usually or always added salt in cooking. In contrast, only a third of those between 31 
and 60 years (32.8%) and those above 60 years (30.7%) reported that they usually or 
always added salt in cooking. No significant differences were found between the age 
groups’ use of salt at the table. 
Gender Slightly more than half of women in this study (52.8%) reported that they 
never or rarely used salt at the table, while only 41.6% of men reported that they 
never or rarely used salt at the table. Similarly, there were fewer men who reported 
that they never or rarely used salt in cooking compared to women. There were 
significant differences between men and women in the use of salt at the table and in 
cooking. 
Country of birth An examination of the use of salt among those who were born in 
Australia compared to those who were born in other countries showed that almost 
twice the proportion of those who were born overseas usually or always used salt in 
cooking. However, no significant difference was observed for the use of salt at the 
table among those who were born in Australia compared to those who were born in 
other countries. 
Preference for salt taste A total of 116 (21.9%) respondents in this study indicated 
that in general, they preferred salty food compared to other tastes such as sweet, 
bitter, sour or no preference. Slightly more than half (56.9%) of those who indicated 
that they preferred foods with a salty taste reported that they added salt in cooking, 
and almost half (49.1%) reported that they usually or always added salt at the table. 
There were significant differences between those who indicated that they prefer salt 
taste compared to others in behaviours relating to use of salt. 
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Table 5.4: Self-reported frequencies of discretionary salt use  
 Add salt at the table Add salt in cooking 
 Never/Rarely Sometimes Usually/Always Never/Rarely Sometimes Usually/Always 
Total (n=530) 48.1 26.2 25.7 35.4 29.5 35.0 
NHS 2001 (%)
†
 54.9 19.5 25.5    
       
Age        
≤ 30years (n=97) 51.5 25.8 22.7 22.7 28.9 48.5 
31-60 years (n=265) 44.5 28.3 27.2 36.6 30.5 32.8 
≥ 61 years (n=168) 51.8 23.2 25.0 41.0 28.3 30.7 
2 3.04 12.41* 
       
Gender       
Men (n=221) 41.6 30.3 28.1 30.3 35.3 34.4 
Women (n=309) 52.8 23.3 23.9 39.1 25.4 35.5 
2 6.58* 7.02* 
       
Country of birth       
Australia (n=382) 48.2 25.1 26.7 38.2 33.2 28.5 
Others (n=143) 47.9 29.2 22.9 28.0 19.6 52.4 
2 1.23 26.64*** 
       
Presence of chronic 
disease
‡
 (n=130) 
      
Yes 53.1 20.8 26.2 39.1 29.7 31.2 
No 46.5 28.0 25.5 34.3 29.5 36.3 
2 2.85 1.33 
       
Preference for salt 
taste (n=116) 
      
Yes 22.4 28.4 49.1 19.8 23.3 56.9 
No 55.3 25.6 19.1 39.9 31.3 28.9 
2 52.56*** 32.48*** 
†
Based on National Health Survey (Australian Bureau of Statistics 2003). 
‡
indicated diagnosed with either one or more of the following chronic disease 1) 
hypertension, 2) heart disease, 3) stroke. *p<0.05,***p<0.001.  
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5.3.2.1 Consumption of high salt foods and purchase of low salt products 
Table 5.5 shows the self-reported frequencies of high salt food intake and low salt 
food purchases. There were significant differences in the consumption of processed 
meats, salted snacks, pickled foods and the purchase of low salt products between 
those who were categorised as frequent salt users and the less frequent salt users.  
5.3.2.2 Relationships between discretionary salt use and consumption of high 
salt foods 
There was a significant positive relationship between the use of salt in cooking with 
the use of salt at the table, and small but positive associations with all high salt foods 
(Table 5.6) except for consumption of cheese and savoury spreads. The use of salt at 
the table was positively associated with the self-reported consumption frequencies of 
all the high salt foods except for cheese.  
5.3.3 Salt Knowledge 
The frequencies of correct responses for each of the salt knowledge items are 
presented in Table 5.7. Out of a total of 25 questions, three questions were answered 
correctly by more than 80% of the study sample, while five questions were answered 
correctly by less than 20% of the study sample. Three out of the five questions 
which most participants did not know the correct answers were related to dietary 
recommendations (e.g. maximum recommended salt intake), one was related to a 
health condition associated with high salt consumption (i.e. osteoporosis) and one 
was related to misconceptions. 
In general, there were no significant differences between the correct answers given 
by the groups of salt users except for three questions related to health conditions 
associated with high salt intakes (i.e. high blood pressure, stroke and osteoporosis), 
and salt content of commonly eaten foods (i.e. rice, vegemite, fast food and bread). 
 
 
  
120 
 
 
Table 5.5: Self-reported frequencies of high salt foods consumption according to discretionary salt use  
  ≤ 1time/month 2-3 times/month 1-2times/week ≥ 3times/week  
 F 
(n=252) 
NF 
(n=278) 
F 
(n=252) 
NF 
(n=278) 
F 
(n=252) 
NF 
(n=278) 
F 
(n=252) 
NF 
(n=278) 
2 
Cheese  11.2 14.7 14.7 12.8 24.1 26.3 50.0 46.1 1.50 
Gravy (e.g. gravy with 
mashed potatoes, steak)  
41.4 44.0 22.4 22.5 25.0 22.7 11.2 10.9 0.36 
Table sauces 25.9 27.3 18.1 22.0 27.6 28.5 28.4 22.2 2.23 
Dressings 35.3 41.1 23.3 23.4 23.3 20.8 18.1 14.7 1.68 
Savoury spreads  36.2 38.6 10.3 15.2 21.6 18.6 31.9 27.5 2.68 
Processed meats  19.8 28.0 21.6 29.7 29.3 27.8 29.3 14.5 15.77** 
Salted snacks  21.6 47.6 18.1 22.0 34.5 17.6 25.9 12.8 37.240*** 
Pickled foods  59.5 81.6 18.1 8.9 15.5 5.6 6.9 3.9 26.21** 
Purchase low salt 
products
†
 
42.3 20.5 41.4 46.9 13.5 24.1 2.7 8.5 25.34*** 
F:‘frequent salt users’; NF:‘non/ infrequent salt users’. ‘Frequent salt users’ refers to: usually and/or always use salt at the table and/or in cooking. ‘Non/infrequent salt users’ refers 
to: never/rarely and/or sometimes add salt at table and in cooking (Refer to Table 5.2 for classification table). †item was measured as Never/rarely, Sometimes, Usually, Always, 
**p<0.01,***p<0.001. 
 
Table 5.6: Relationships between discretionary salt use and consumption of high salt foods  
  1 2 3 4 5 6 7 8 9 10 
1. Salt added during 
cooking 
1.00          
2. Salt added at the table  0.29
**
 1.00         
3. Cheese (e.g. sliced 
cheese, hard cheese) 
0.00 0.03 1.00        
4. Gravy (e.g. gravy with 
mashed potatoes, steak)  
0.11
**
 0.13
**
 0.12
**
 1.00       
5. Sauces 0.11
**
 0.12
**
 0.16
**
 0.32
**
 1.00      
6. Dressings 0.09
*
 0.10
*
 0.23
**
 0.23
**
 0.33
**
 1.00     
7. Savoury spreads  -0.03 0.10
*
 0.28
**
 0.21
**
 0.25
**
 0.17
**
 1.00    
8. Processed meats  0.12
**
 0.21
**
 0.21
**
 0.24
**
 0.29
**
 0.24
**
 0.21
**
 1.00   
9. Salted snacks  0.23
**
 0.20
**
 0.05 0.22
**
 0.22
**
 0.24
**
 0.05 0.34
**
 1.00  
10. Pickled foods  0.27
**
 0.27
**
 0.13
**
 0.19
**
 0.25
**
 0.32
**
 0.1
*
 0.27
**
 0.33
**
 1.00 
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Table 5.7: Responses to the salt knowledge questions stratified by salt users  
†‘Non/infrequent salt users’ refers to: never/rarely and sometimes add salt at table and/or in cooking. ‡‘Frequent 
salt users’: usually and/or always use salt at the table and/or in cooking (Refer to Table 5.2 for classification 
table). *p<0.05, p value was based on χ2 test between the ‘non/infrequent salt users’ and ‘frequent salt users’. 
 
  
 Salt users (% correct answers) 
Category/Section/Question Non/infrequent 
salt users
†
 
(n=278) 
(%) 
Frequent 
salt users
‡
 
(n=252) 
(%) 
Total users 
(n=530) 
(%) 
Declarative knowledge    
Dietary recommendations    
Which of the following statements best describes 
the relationship between salt and sodium? (salt 
contains sodium) 
49.7 50.3 30.4 
How many grams of salt is equivalent to one 
teaspoon of salt? (4g) 
56.2 43.8 19.8 
A product is considered as ‘low in salt’ when it 
contains…(120/100mg) 
48.5 51.5 6.2 
What is the maximum recommended daily amount 
of salt for an adult in Australia? (6g) 
50.0 50.0 10.6 
Conditions which might be associated with high 
salt intakes 
   
High blood pressure* 54.5 45.5 86.4 
High blood sugar 55.3 44.7 28.7 
Stroke* 56.6 43.4 71.8 
Kidney disease  55.1 44.9 61.4 
Osteoporosis* 63.6 36.4 18.7 
Salt content of commonly eaten foods    
White bread (medium) 49.6 50.4 50.7 
Bacon (high)   54.1 45.9 78.6 
White rice (boiled) (low)* 54.9 45.1 73.7 
Beef steak (uncooked) (low)   52.1 47.9 57.7 
Mix vegetables (frozen) (low)   54.1 45.9 65.0 
Corn flakes (medium)  53.9 46.1 43.9 
Vegemite (high)* 56.6 43.4 68.4 
Cheddar cheese (processed) (high)   54.5 45.5 39.5 
Salt is naturally present in fresh food  54.5 45.5 54.1 
Fast foods are high in salt* 54.5 45.5 88.1 
Bread is one of the main sources of salt in 
Australians’ diets* 
58.1 41.9 40.6 
Common misconceptions     
Sea salt is better than table salt  58.9 41.1 18.0 
Drinking more water can neutralize salt in my diet  56.7 43.3 29.7 
Cutting down on salt causes leg cramps  53.2 46.8 38.0 
Procedural knowledge    
Label reading    
Which pasta sauce has the highest salt content 53.2 46.8 80.7 
If you see a TICK logo on a packet of breakfast 
cereal, what do you think about the product?   
52.5 47.5 
30.6 
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Total salt knowledge scores The salt knowledge scores for various categories and 
sections for the two groups, non/infrequent salt users and frequent salt users, are 
shown in Table 5.8. The total salt knowledge scores (sum of 25 items) for all the 
participants ranged from 1 to 20 (maximum possible score was 25) with a mean 
score of 11.91 ± 3.55. Overall, there were significant differences between the two 
groups of respondents on the total salt knowledge scores and declarative knowledge 
scores (sum of items in three sections; dietary recommendations, diet-disease 
relationships, salt content of commonly eaten foods). More specifically, the total 
scores for questions in the sections related to the diet-disease relationships and the 
salt content of commonly eaten foods were significantly different between the two 
groups.  
Table 5.8: Mean and standard deviation of salt knowledge scores  
 Non/infrequent salt 
users 
(n=278) 
 
Frequent salt users 
(n=252) 
 
Category/Section Mean SD Mean SD 
Salt knowledge total scores
†**
 12.35 3.20 11.44 3.84 
Declarative knowledge
†**
 10.32 2.68 9.54 3.24 
  Dietary recommendations 0.66 0.83 0.68 0.81 
  Diet-disease relationships
†**
 2.84 1.20 2.48 1.28 
  Salt content of commonly eaten foods
†*
 6.82 1.85 6.37 2.32 
Misconceptions 0.91 0.93 0.80 0.91 
Procedural knowledge/Label reading 1.12 0.65 1.10 0.63 
†
Significantly different between groups based on Mann-Whitney U-test; *p<0.05,**p<0.01.  
 
5.3.4 Beliefs 
Salt taste beliefs The distribution of the responses to salt taste beliefs statements are 
presented in Figure 5.4. There were significant differences between the groups for 
the responses to both statements. A distinct trend in terms of distribution of the 
responses can be seen from the Figure 5.4. The responses to the statement ‘low salt 
foods taste bad’ were skewed towards the left (indicating disagreement) among the 
infrequent/non salt users,  while the responses to the statement ‘salt should be used 
in cooking to enhance taste of the food’ received higher levels of agreement among 
the frequent salt users.  
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Figure 5.4: Distribution of responses to salt taste beliefs statements 
 
Importance of eating healthy foods and low salt foods The distribution of responses 
to statements regarding the importance attached to eating healthy foods and foods 
with lower amounts of salt are presented in Figure 5.5. The respondents who were 
categorised as infrequent/non salt users attached higher levels of importance to both; 
eating healthier foods and eating foods with lower amount of salt compared to the 
frequent salt users. There were significant differences in responses to both 
statements between those who were frequent salt users and those who were 
infrequent/non salt users. 
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Figure 5.5: Distribution of responses to the importance attached to healthy 
eating and eating low salt foods 
 
5.3.5 Relationships between Socio-Demographic Indicators, Salt Knowledge, 
Salt Taste Beliefs and Salt Use 
Table 5.9 shows the associations between socio-demographic indicators and salt 
knowledge, salt taste beliefs and discretionary salt use. Salt use was negatively 
correlated with age, declarative salt knowledge scores, misconceptions score and 
positively correlated with salt taste beliefs. However, no significant associations 
were found between procedural knowledge scores and salt use. 
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Table 5.9: Bivariate correlations between total salt knowledge scores and beliefs related to taste of salt scores with discretionary salt use 
 1 2 3 4 5 6 7 8 9 
1. Age          
2. Gender
┼
 -0.11
*
 1        
3. Education -0.17
***
 -0.09
*
 1       
4. Income -0.31
***
 -0.04 0.28
***
 1      
5. Salt use -0.11
*
 -0.06 0.01 0.04 1     
6. Declarative knowledge 0.11
*
 0.09
*
 0.13
**
 0.06 -0.17
***
 1    
7. Procedural knowledge -0.09
*
 0.04 0.12
**
 0.16
***
 -0.04 0.21
***
 1   
8. Misconceptions  0.00 -0.03 -0.14
**
 -0.08 0.09
*
 -0.24
***
 -0.24
***
 1  
9. Salt taste beliefs  -0.07 -0.13
**
 0.02 -0.02 0.51
***
 -0.12
**
 -0.11
*
 0.21
***
 1 
†
Gender (1= male, 2= female); ***p<0.001,**p <0.01, *p<0.05. 
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5.3.6 Structural Equation Modelling 
Structural equation modelling which was based on the proposed theoretical model 
(Figure 5.3) showed the data were a poor fit
15
 i.e. did not meet all or some of the 
cut-off values specified for the fit indices (χ2(4) = 13.074, p=0.011, CFI = 0.970, 
TFI = 0.776, SRMR = 0.023, RMSEA =0.065). The model was retested with 
additional paths between gender, age and salt taste beliefs based on the indices and 
previous literature which indicated there are differences in food beliefs between 
genders (Wardle et al. 2004) and age groups (Shepherd & Farleigh 1986). The final 
model (Figure 5.6) showed that the data were a good fit (χ2 (2) = 1.204, p=0.0548, 
CFI = 1.000, TFI = 1.028, SRMR = 0.011, RMSEA =0.000).  
 
 Figure 5.6: Standardised parameter estimates for discretionary salt use 
 
The model below explains 27.7% of variation in discretionary salt use. Age, gender 
and education had positive associations with declarative knowledge scores, while 
household income was positively associated with procedural knowledge. Only 
education was found to have a significant relationships with the misconceptions 
about salt (β=-0.14). Age (β=-0.09) and gender (β =-0.13) were significantly 
associated with salt taste beliefs. Salt taste beliefs had the strongest associations (β = 
0.50) with salt use followed by declarative knowledge (β =-0.13). 
                                                 
15
 A model with good fit refers to how well the sample data fits the hypothesised model 
(Schermelleh-Engel, Moosbrugger & Müller 2003). See Chapter 4: Methods, Section 4 for more 
details.  
Age 
Educatio
n 
Gender 
Misconceptions 
 
Discretionary 
salt use 
 
Declarative 
knowledge 
0.17*** 
-0.13 †** 
0.18*** 
-0.14** 
-0.12** 
Salt taste 
beliefs  
Procedural  
knowledge 
0.50*** 
Income 
0.13* -0.09* 
0.15** 
0.13** 
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Table 5.10 shows the direct and indirect relationships between socio-demographic 
factors, declarative salt knowledge, misconceptions and beliefs with discretionary 
salt use.  
Education had a significant negative indirect effect on salt use (β =-0.03) through 
two paths; 1) declarative knowledge (β = -0.02), and 2) misconceptions about salt 
and salt taste beliefs (β =-0.01). Similarly, age had a significant negative indirect 
effect on salt use through two paths; 1) declarative knowledge (β =-0.02), and 2) salt 
taste beliefs (β =-0.04). The effect of gender on salt use was mediated by salt taste 
beliefs (β =-0.06). No significant direct or indirect relationship was observed 
between household income and salt use.  
Declarative salt knowledge demonstrated a negative direct effect on salt use (β = -
0.12). Misconceptions about salt had a significant indirect relationship via salt taste 
beliefs with salt use (β =0.09). 
Table 5.10: Indirect associations of socio-demographic indicators and 
knowledge with salt use
*
 
 Mediator 1 Mediator 2 Beta SE 
Education Declarative knowledge  -0.02 0.01 
 Misconceptions  Salt taste beliefs  -0.01 0.01 
Total indirect effect   -0.03 0.01 
Total effect
†
   -0.04 0.04 
     
Age Declarative knowledge  -0.02 0.01 
 Salt taste beliefs   -0.04 0.02 
Total indirect effect   -0.07 0.02 
Total effect   -0.11 0.05 
     
Gender Declarative knowledge  -0.02 0.01 
 Salt taste beliefs  -0.06 0.02 
Total indirect effect   -0.09 0.02 
Total effect
†
   -0.08 0.04 
     
Declarative 
knowledge
‡
 
  -0.12 0.04 
Total indirect effect   -0.02 0.02 
Total effect   -0.15 0.05 
     
Misconceptions Salt taste beliefs  0.09 0.02 
Total indirect effect   0.09 0.02 
Total effect
†
   0.05 0.05 
*
Only statistically significant (p<0.05) paths are shown in this table. 
†
Total effect is not significant. 
‡
Indicates direct effect. 
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5.4 DISCUSSION 
To the candidate’s knowledge, this is the first study which has examined the 
mediating effects of salt knowledge and salt taste beliefs between socio-
demographic factors and discretionary salt use using a psychometrically validated 
salt knowledge questionnaire. The following section discusses the study findings 
based on the aims and hypotheses outlined at the beginning of this chapter.  
5.4.1 Discretionary Salt Use  
The self-reported frequencies of discretionary salt use in this study were similar to 
the results from national health surveys conducted in Australia and UK. For 
example, in the current study sample, approximately a quarter (25.7%) of the study 
respondents reported that they usually or always add salt at the table. The findings 
were similar to the Australian National Health Survey 2001 which reported that 
25.5% proportion of the respondents usually add salt after cooking (i.e. salt at the 
table) (Australian Bureau of Statistics 2003). Similarly, the total proportions of the 
respondents in this study who reported using (sometimes/usually/always) salt at the 
table (51.9%) and salt in cooking (64.5%) were similar to the UK Diet and Nutrition 
Survey (56.0% used salt at the table and 68% salt in cooking) (Henderson et al. 
2003).  
A slightly higher proportion of the respondents in this study (48.1%) reported that 
they never or rarely added salt at the table compared to the 30% of participants in 
the 2004 Canadian Community Health Survey who never added salt at the table 
(Garriguet 2007). It should be noted that the differences might be due to wording of 
the questions and response scales. In this study the options were presented as 
‘never/rarely’, ‘sometimes’, ‘usually’ and ‘always’, while the Canadian Health 
Survey, the options were presented as ‘none’, ‘rarely’, ‘occasionally’ and ‘very 
often’.  
When the results of this study were compared against other consumer surveys 
conducted in Australia in recent years, the proportion of respondents which used salt 
in this study was slightly lower (Grimes, Riddell & Nowson 2010; O'Reilly et al. 
2010).  
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Gender differences There were significant differences between the genders in salt 
use in both situations, at the table and in cooking. Previous studies show inconsistent 
differences between genders’ use of salt. The UK Diet and National Diet and 
Nutrition Survey reported significant differences between the genders’ salt use at the 
table but not in cooking (Henderson et al. 2003). In contrast, Grimes, Riddell and 
Nowson (2010) and Webster et al. (2010) reported that there was no difference in 
salt use behaviour between genders. 
Country of birth The surveys conducted in Australia on discretionary salt use found 
that those who were born in Italy or Greece (Huggins et al. 2011) or Asia (Grimes, 
Riddell & Nowson 2010) used higher amounts of salt. While the findings were not 
directly comparable to this study because no information on ethnicity was requested 
from the study participants , an analysis of the country of birth variable  showed that 
those who were born in other countries used salt in cooking more frequently than 
those who were born in Australia.  
Salt taste preference Salt taste preference was associated with salt use at the table 
and in cooking. The results are consistent with other studies which used more 
objective measurements of salt taste preference (i.e. ability of the individual to 
differentiate the taste of salt based on the sodium chloride solution administered on 
the tip of the tongue), and found relationships between preference for salt taste with 
higher intake of salted foods (Yang, Chen, et al. 2011) and total sodium intake 
(Zhang & Zhang 2011).  
5.4.1.1 The relationships between use of salt and high salt foods  
Similar to the UK Diet and Nutrition Survey (Henderson et al. 2003), there was a 
relationship between the use of salt at the table and salt in cooking i.e. individuals 
who were more likely to use salt at the table also used salt in cooking. With the 
exception of a few items (cheese and savoury spreads), the use of salt at the table 
and in cooking with high salt foods were in the expected direction. This is consistent 
with previous results from the 2004 Canadian Community Health Survey which 
reported that those who added salt at the table ‘very often’ consumed the highest 
amount of salt
16
 (Garriguet 2007). Indeed, salt use behaviour has been shown to be 
positively associated with urinary sodium excretion (Kim et al. 2007). 
                                                 
16
 Excludes discretionary salt intake. 
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Of interest is the lack of relationship between the use of table salt and the use of salt 
in cooking with the self-reported frequencies of cheese consumption. There may be 
several reasons for this observation. First, consumers may have been unable to 
perceive the levels of salt in cheese. Hayes, Sullivan and Duffy (2010) found that the 
perceived saltiness of potato chips was almost twice of the perceived saltiness of 
cheddar cheese even though both food products contained similar amounts of 
sodium.  
In contrast to other salty foods (e.g. soy sauce, chips, and pretzels) saltiness did not 
contribute to the variance for the liking of salty foods. Secondly, it is also possible 
that the consumers were simply unable to avoid cheese. Unlike other high salt foods 
which can be replaced with alternatives (e.g. salted snacks can be replaced with 
healthier snacks); cheese is much harder to avoid since it is commonly consumed as 
part of the daily diet.  
5.4.2 Salt Knowledge  
Dietary recommendations In general, out of the four categories of descriptive salt 
knowledge, none of the questions in the section on dietary recommendations were 
answered correctly by more than 40% of the respondents indicating that knowledge 
in this area is low. Despite the differences in education levels, the results were 
similar to the validation study, as well as other studies conducted in Australia which 
reported that at least 60% of consumers were not aware of the relationships between 
salt and sodium (Australian Division of World Action on Salt and Health 2007; 
Grimes, Riddell & Nowson 2009), and more than 80% did not know the 
recommended intake levels (Australian Division of World Action on Salt and Health 
2007; Charlton et al. 2010; Grimes, Riddell & Nowson 2009). Similar results have 
also been demonstrated in other populations. For example, a British study found that 
questions on dietary recommendations were answered correctly by less than 35% of 
the study sample (Marshall, Bower & Schröder 2007).  
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Diet-disease relationships On the other hand, it appears that most participants were 
able to identify two health conditions which might be associated with high salt 
intakes i.e. hypertension (86.4%) and stroke (71.9%). The results are similar to of 
previous studies which demonstrated that consumers possess higher levels of 
knowledge in this area. For example, three other studies have shown that more than 
80% of respondents were able to correctly identify hypertension as a health risk 
associated with high salt intake (Australian Division of World Action on Salt and 
Health 2007; Charlton et al. 2010; Grimes, Riddell & Nowson 2009), and at least 
70% were able to identify stroke (Australian Division of World Action on Salt and 
Health 2007; Charlton et al. 2010; Grimes, Riddell & Nowson 2009). Similar to 
findings from other studies osteoprosis appears to have been a lesser known 
condition among the participants in this study (Australian Division of World Action 
on Salt and Health 2007; Grimes, Riddell & Nowson 2009; Marshall, Bower & 
Schröder 2007). 
Salt content of commonly eaten foods Knowledge about the salt content of common 
foods was moderate with at least 50% of participants being able to correctly identify 
low salt food items. Similar trends have been found in other studies (Australian 
Division of World Action on Salt and Health 2007; Charlton et al. 2010). It appears 
that the majority of consumers are still unsure that bread is one of the major sources 
of sodium in their diet, and only 50.8% were able to identify the salt levels in bread 
correctly. In a study conducted by AWASH (2007), 71% of the respondents were 
able to identify the main source of salt in Australian diet, but only 45% were able to 
identify salt levels in bread.  
While more than half of the respondents in the present study were able to correctly 
identify the salt content in bacon and vegemite, only 39.4% were able to identify the 
salt content in cheese. Based on other findings, it appears that consumers generally 
have difficulty identifying cheese as a food product which contains a greater amount 
of salt than other foods such as bacon (Kim et al. 2012; Papadakis et al. 2010). 
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Salt knowledge of frequent vs. non/infrequent salt users As hypothesised (H2a.), 
an examination of differences between the frequent salt users with the 
non/infrequent salt users showed that the non/infrequent salt users possess 
significantly higher levels of total salt knowledge compared to those who are 
frequent salt users. This is similar to others who have shown individuals with 
healthier dietary behaviours tend to have higher levels of knowledge (Dickson-
Spillmann & Siegrist 2011; Wardle, Parmenter & Waller 2000).  
5.4.3 Beliefs  
Salt taste beliefs Consistent with the hypothesis (H2b.), the results of the study 
demonstrated that there was a significant difference in beliefs about salt taste 
between ‘frequent salt users’ and ‘non/infrequent salt users’. In a previous study, 
Shepherd and Farleigh (1986) showed beliefs about salt taste distinguish consumers 
with stronger intentions from those with lower intentions to use salt at the table. 
Indeed, taste has been shown to be one of the most important factors which 
influence consumers’ food choice (Glanz et al. 1998; Holm & Kildevang 1996; 
Steptoe, Pollard & Wardle 1995).  
Importance of healthy eating As expected (H2c.), there were significant differences 
in the importance attached to eating healthy and low salt foods between ‘frequent 
salt users’ and ‘non/infrequent salt users’. The importance attached to dietary 
behaviours often results in significant differences in dietary behaviour between 
individuals (Papadakis et al. 2010). For example, Neuhouser, Kristal and Patterson 
(1999) found that the consumers who attached greater importance to eating a low fat 
diet were almost 10 times more likely to read the nutrition label compared to those 
who attached lesser importance to eating a low fat diet. 
5.4.4 The Mediating Role of Salt Knowledge and Beliefs  
The results of this study demonstrated that each knowledge component was 
predicted by a different combination of socio-demographic factors. In general, the 
relationships observed between age, gender and education with declarative salt 
knowledge scores were similar to those observed in other studies (de Vriendt et al. 
2009; Dickson-Spillmann & Siegrist 2011; Eckel et al. 2009; Parmenter, Waller & 
Wardle 2000; Webster et al. 2010).   
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The present findings demonstrated that age, gender and education influenced 
discretionary salt usage indirectly through salt knowledge (i.e. declarative 
knowledge), and misconceptions and beliefs about the importance of the taste of 
salt. These findings are similar to those of other studies which have shown that 
nutrition knowledge mediates the relationships between socio-demographic factors 
and diet quality (McLeod, Campbell & Hesketh 2011), and fruit and vegetable 
consumption (Wardle, Parmenter & Waller 2000). In addition, as in a previous study 
(Shepherd & Farleigh 1986), the present findings support the importance of the role 
of taste beliefs in the use of discretionary salt. 
Contrary to previous findings (Turrell et al. 2006), no significant relationship 
between income and discretionary salt use was found. There is a possibility that the 
lack of a direct relationship might have been caused by the interactions between the 
socio-demographic variables as shown in previous studies (Lahelma et al. 2004). For 
example, income may mediate the relationships observed between education and salt 
use due to higher income being associated with higher levels of education. 
Of the three components of knowledge, only declarative knowledge was directly and 
indirectly associated with salt use, while misconceptions were associated with salt 
use indirectly through beliefs. Despite the postulated importance of procedural 
knowledge in dietary behaviour (Dickson-Spillmann & Siegrist 2011; Kristal et al. 
1990; Worsley 2002), no relationship was observed in this study between procedural 
knowledge and discretionary salt use. This study, then, suggests that components of 
declarative knowledge (i.e. understanding of dietary recommendations, diet-disease 
relationships and knowing the salt content of commonly eaten foods) are important 
determinants of discretionary salt use and should be included in salt education 
campaigns. Although there is also a possibility that this might be due to the 
questions used to assess procedural knowledge not being directly related to the use 
of discretionary salt (the questions in this study were related to the reading of food 
labels). 
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In summary, the results of the structural equation modelling showed support for 
hypotheses H4.a and H4.d (i.e. that declarative salt knowledge would be positively 
associated with discretionary salt use, while salt taste beliefs would be negatively 
associated with discretionary salt use). The findings also support the hypotheses that 
declarative salt knowledge (H5.a), misconceptions related to salt (H5.c) and salt 
taste beliefs (H5.d) would mediate the relationships between socio-demographic 
factors and discretionary salt use. In contrast, all hypotheses relating to direct and 
indirect relationships between salt use and procedural knowledge (H4.b and H5.b) 
were not supported.  
5.5 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS 
Study design This study has several limitations. As a cross-sectional study, the 
findings can only be used to examine associations, and not to draw inferences 
regarding causality. The respondents for this study were recruited from an internet 
database. Thus, the results of this study might not be generalised to the whole 
population. However, the sample appears to be more representative of the general 
population than samples from other surveys in which female respondents or those 
with tertiary education are often over-represented (Dickson-Spillmann & Siegrist 
2011; Grimes, Riddell & Nowson 2009; Hendrie, Coveney & Cox 2008). In 
contrast, in the present sample, the proportions of female respondents and those with 
tertiary education were similar to those in the general population (Australian Bureau 
of Statistics 2008). 
Measurement of outcome variables Use of table salt and salt in cooking which were 
used as measures of discretionary salt use were measured using self-reported 
information. Even though self-reported use of salt has been found to be correlated 
with actual behaviour (Mittelmark & Sternberg 1985), a more objective measure 
such as that provided by the lithium-marker technique (Leclercq et al. 1990) should 
be considered for future studies.  
Also, discretionary salt use contributes less than 20% of the total amount of dietary 
salt in an average person’s diet, while processed foods account for about 80% of the 
salt in Australian diet (Food Standards Australia New Zealand 2011; Mattes & 
Donnelly 1991). Therefore, measurement of discretionary salt represents only a 
small amount of consumers’ dietary salt intake. Further, it is possible that use of 
discretionary salt may be lower when foods with high salt content are consumed or 
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prepared, and therefore it may potentially underestimate total salt intake. However, 
previous studies have shown that higher use of discretionary salt is associated with 
higher total salt intake (Garriguet 2007; Jeffery et al. 2012). For example, analysis of 
24-hour urinary sodium excretion of Australian adults between the age of 50 to 75 
years found that those who reported use of salt in cooking had higher urinary sodium 
excretion than those who did not (Huggins et al. 2011).  
Reliability of belief items Only two items were used to measure the salt taste beliefs 
construct in this study. Thus, as expected, the internal reliability of the beliefs 
construct was moderately low (Cortina 1993). Despite this low reliability a moderate 
correlation between beliefs and discretionary salt use was found. Therefore, future 
studies should employ a greater number of belief items to further examine the 
relationships between beliefs and salt use. There is a possibility that a scale(s) with 
higher reliability may increase the relationships observed between beliefs and salt 
use.  
Total variance explained The structural equation model only explained about a third 
of the variation in discretionary salt use. Therefore, future studies should be 
extended to include other factors which may mediate the relationships between 
socio-demographic factors and the use of discretionary salt such as self-efficacy, 
attitudes and salt taste preferences (Leganger & Kraft 2003; Wardle & Steptoe 
2003). There is also a possibility that the total variation explained by the model can 
be increased with the addition of processed food items as outcome variables, 
especially those which were used to assess salt knowledge levels (e.g. processed 
meat, cheese, bread). In addition, interactions between socio-demographic predictors 
such as education, household income and differences between the genders should 
also be explored. 
5.6 CONCLUSION  
This study has demonstrated that declarative salt knowledge, salt beliefs and 
misconceptions mediate the relationships between age, gender and education with 
discretionary salt use. The study findings provide health promoters with 
opportunities to design targeted education and awareness campaigns. However, the 
study needs to be replicated to confirm the applicability of the findings in other 
populations.  
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What is already known on this topic? 
• Individuals with high salt taste preference use more salt. 
• Discretionary salt use varies according to socio-demographic factors. 
• Differences observed in dietary behaviours and nutrition knowledge are 
often attributed to socio-demographic factors such as age, gender, education 
and income. 
What this study adds? 
• Confirmed relationships between discretionary salt use and high salt foods. 
• There are differences in salt knowledge, salt taste beliefs and importance 
attached to eating healthy and low salt foods between the respondents who 
were classified as ‘frequent salt users’ and ‘non/infrequent salt users’. 
• Age, gender and education influenced discretionary salt usage in the 
population indirectly through salt knowledge (i.e. declarative knowledge), 
misconceptions and beliefs about the importance of the taste of salt.  
• Identification of modifiable, mediating factors provides opportunities for 
interventions to reduce the disparities between the various socio-
demographic groups.  
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CHAPTER 6: AN EXAMINATION OF SOCIO-DEMOGRAPHIC 
AND PSYCHOSOCIAL FACTORS ASSOCIATED WITH SALT-
RELATED MEAL PREPARATION BEHAVIOURS 
This chapter describes and discusses the findings of Study 3: Salt-related meal 
preparation behaviours (see Figure 6.1) based on the conceptual pathways shown in 
Figure 6.2. The first section of this chapter briefly describes the background of the 
study and the methodology used to analyse the data. This is followed by presentation 
of the results, and subsequently, discussion of the findings and study limitations.  
 
 
 
Figure 6.1: Thesis framework 
 
 
 
 
 
 
 
 
  
STUDY 1: Validation of salt knowledge 
questionnaire 
• to develop and validate a salt knowledge 
questionnaire 
STUDY 2: Discretionary salt use 
• to examine the relationships between socio-
demographic factors, salt knowledge levels and 
discretionary salt use 
STUDY 3: Salt-related meal preparation 
behaviours 
• to examine behavioural processes associated with 
salt-related 'healthier' home meal preparation and 
convenience-oriented meal preparation practices 
STUDY 4: Foods prepared away from 
home  
• to examine behavioural processes associated with 
eating foods prepared away from the home and salt-
related 'healthier' home meal preparation practices 
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6.1 INTRODUCTION  
A large body of literature shows that high salt intake increases the risk of 
hypertension (Intersalt Cooperative Research Group 1988; Khaw et al. 2004), 
cardiovascular diseases (Tuomilehto et al. 2001; Yang, Liu, et al. 2011) and stroke 
(Li et al. 2012; Nagata et al. 2004). In recent years, it has been suggested that dietary 
salt consumption is linked to obesity (He, Marrero & MacGregor 2008b; Libuda, 
Kersting & Alexy 2012).  
A survey of food purchases of 21,000 British households found that the processed 
foods category (including convenience foods, ready-meals and ready-made sauces) 
was the second highest category among annual sodium purchases of processed foods 
(Ni Mhurchu et al. 2011). Ready-made sauces such as pasta sauces, which are 
commonly used to prepare simple meals at home also contain high amounts of salt 
(McLean 2008; Webster, Dunford & Neal 2009). The increased consumption of 
high salt processed foods gradually raises the level of salt preferred in foods 
(Bertino, Beauchamp & Engelman 1986). 
One way to reduce salt added during meal preparation is to prepare meals from 
scratch, and to compensate for the loss of salt’s flavour enhancing properties by 
replacing salt with herbs and spices (Government of Canada 2012; National Health 
and Medical Research Council 2005; The Department of Health 2011; U.S. 
Department of Agriculture & U.S. Department of Health and Human Services 
December 2010).  
However, many consumers lack the motivation to cook from scratch (Agriculture 
and Agri-Food Canada 2010), and so opt for convenience meals. More accurately, 
studies have shown that low involvement with food transformation processes, and 
use of convenience meals or ready-meals are associated with perceived stress and 
time pressure (Buckley, Cowan & McCarthy 2007; Candel 2001; de Boer et al. 
2004).  
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To date, most studies of dietary behaviours have utilised social cognitive theories 
(e.g. Theory of Planned Behaviour (Ajzen 1991) and Social Cognitive Theory 
(Bandura 1986)). These models assume behaviours are outcomes of rational, 
deliberate thought processes (Hofmann, Friese & Wiers 2008). However, in recent 
years, the concept that human decisions are often automatic, unconscious and habit 
driven (Aarts, Verplanken & Ad 1998) has gained popularity, and have been 
incorporated in large scale behavioural change campaigns (Seymour & Vlaev 2012). 
Verplanken and Sato (2011) suggested that the use of dual process models might be 
more appropriate to describe impulse buying as the socio-cognitive models ‘suggest 
a degree of reflection which is typically absent in impulse buying’. Indeed, several 
studies have shown that under situations when the level of cognitive load is high (for 
example, when individuals are mentally preoccupied or distracted) their behaviour 
towards foods is strongly driven by impulsive processes. This is because compared 
to the reflective processing system, impulsive processing requires less use of 
cognitive resources (Shiv & Fedorikhin 2002; Strack & Deutsch 2004). Thus, 
individuals under these situations are prone to make unhealthy food choices (Friese, 
Hofmann & Wänke 2008; Nederkoorn et al. 2009; Shiv & Fedorikhin 2002 ). 
Based on this reasoning, it was concluded that to fully understand salt-related meal 
preparation behaviours, it is necessary to study both aspects of decision making 
processes; i.e. reflective and impulsive processes. The candidate thought it would be 
appropriate to integrate components of impulsive influences in the study of meal 
preparation behaviours given that: 1) past studies have extensively studied the 
reflective factors which influence meal preparation behaviours, and, 2) several 
studies have shown that convenience-oriented consumers report greater perceived 
time scarcity and higher levels of stress (Jabs & Devine 2006; Ryan et al. 2002), and 
are therefore, likely to be driven by impulsive influences in their choice of meal 
preparation behaviour. 
Further, inclusion of ‘healthier’ meal preparation practices in the same model allows 
for comparisons of the ways in which impulsive and reflective processes affect 
consumers’ choice of salt-related meal preparation behaviours. The use of structural 
equation modelling in this study enables all the shared variances between these 
variables to be estimated.  
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Figure 6.2 summarises the psychographic and socio-demographic predictors of salt-
related healthier and convenience-oriented meal preparation practices, which are 
important for the development of relevant and effective health promotion 
programmes. 
6.1.1 Conceptual Model  
 
 
Note: The figure above only shows hypothesised relationships; estimated empirical relationships are 
described in Results section (Figure 6.4).  
 
Figure 6.2: Conceptual model for salt-related  
meal preparation behaviours 
 
The proposed conceptual model (Figure 6.2) for salt-related meal preparation 
behaviours is based on the different sets of characteristics associated with consumer 
preferences or lifestyle characteristics based on the Food-Related Lifestyle Model 
(FRLM) (Grunert, Brunsø & Bisp 1993). The FRLM includes a number of 
characteristics such as ways of shopping, cooking methods, quality aspects, 
consumption situations and purchasing motives (see literature review for further 
details). However, the model fails to account for impulsive or automatic factors. 
Although, it might be argued that of the use of shopping lists and meal planning can 
Socio-
demographic 
factors 
  Age  
 Gender 
 Education 
 Income 
 
Reflective factors 
 Food involvement 
 Enjoyment food shopping 
 Salt knowledge and 
beliefs 
 Meal planning 
 
Automatic factors 
 Affective IBT 
 Cognitive IBT 
 Situational cues 
 
  
  
Salt-related meal 
preparation behaviours 
 
• Convenience-oriented 
meal preparation 
• ‘Healthier’ meal 
preparation 
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be considered as negative indicators of impulsiveness, impulse buying tendency 
extends beyond just impulsive acts. It is a general tendency to act without 
deliberation, and has been shown to be associated with personality measures such as 
extraversion, conscientiousness and autonomy (Verplanken & Herabadi 2001). 
Therefore, the proposed conceptual model includes impulsive or automatic 
components as well as reflective components. The reflective pathway or route is 
represented by preferences for self-consistency, food involvement, enjoyment from 
food shopping, salt knowledge, salt taste beliefs and meal planning. The impulsive 
or automatic pathway is represented by lower preference for self-consistency, higher 
impulse buying tendency and sensitivity to situational cues.  
Two different sets of outcomes were included in the conceptual model: 1) meal 
preparation behaviours associated with lower salt intake, i.e. ‘healthier’ meal 
preparation which was measured using two items: ‘Cooked meals from scratch or 
fresh ingredients’ and ‘Used herbs and spices as flavouring for cooking’,  and 2) 
meal preparation behaviours associated with higher salt intake, i.e. ‘Used ready-
made sauces, marinades or mixes (e.g. pasta sauce) for cooking’ and ‘Had ready 
meals or convenience meals’. These two items were used as proxy measures of 
processed food consumption (Sweetman et al. 2011) and high salt intake (Alexy et 
al. 2011). In addition, these items share similar features, i.e. energy and time saving 
during the process of meal preparation (see definitions of convenience foods in 
Chapter 2: Literature review). Henceforth, meal preparation behaviours associated 
with higher salt intake will be referred to as convenience-oriented meal preparation 
practices. 
6.1.2 Research Questions, Aims and Hypotheses 
This study was developed to answer the following research questions: 
1. What are the determinants of salt-related ‘healthier’ meal preparation practices 
and convenience-oriented meal preparation practices?  
2. What are the characteristics of consumers who practice salt-related ‘healthier’ 
meal preparation practices versus those who opt for convenience-oriented meal 
preparation practices? 
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The aims of the study were as follows: 
1. To describe salt-related meal preparation and food shopping practices in the study 
population. 
2. To determine predictors of salt-related meal preparation behaviours. Specifically, 
to examine if there are differences between predictors of ‘healthier’ meal preparation 
practices and convenience-oriented meal preparation practices. 
3. To identify key groups of consumers (‘segments’) based on socio-demographic 
factors, salt-related meal preparation behaviours, dietary behaviours such as high 
salt foods consumption and discretionary salt use, food involvement, food shopping 
behaviours, reflective and impulsive or automatic factors. 
It was expected that the reflective route would be positively related to salt-related 
‘healthier’ meal preparation (HMP) and negatively related to convenience-oriented 
meal preparation practices (associated with higher salt consumption). The automatic 
route was expected to be positively related to convenience-oriented meal preparation 
practices and negatively related to HMP.  
More specifically, it was hypothesised that there are three principal pathways which 
will directly predict meal preparation behaviours: 
1. Pathway 1: Socio-demographic factors (age, gender, education and income). More 
specifically,  
a. (i) older, (ii) female, (iii) higher educated and (iv) higher income 
respondents will exhibit higher levels of HMP;  
b. (i) younger, (ii) male, (iii) less educated and (iv) higher income 
respondents will exhibit higher levels of convenience-oriented meal 
preparation practices. 
2. Pathway 2: Reflective factors (food involvement, enjoyment from food shopping, 
salt knowledge, salt taste beliefs, meal planning). More specifically, 
a. food involvement will be (i) positively associated with HMP, and (ii) 
negatively associated with convenience-oriented meal preparation practices; 
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b. enjoyment from food shopping will be positively associated with 
‘healthier’ meal preparation; 
c. meal planning will be (i) positively associated with HMP, and (ii) 
negatively associated with convenience-oriented meal preparation practices; 
d. salt knowledge, (i) declarative and (ii) procedural knowledge will be 
positively associated with HMP, while (iii) misconceptions about salt and 
(iv) beliefs about salt taste will be negatively associated with HMP;  
e. salt knowledge, (i) declarative and (ii) procedural knowledge will be 
negatively associated with meal preparation practices associated with higher 
salt consumption, while (iii) misconceptions about salt and (iv) beliefs about 
salt taste will be positively associated with convenience-oriented meal 
preparation practices. 
3. Pathway 3: Automatic or impulsive factors (impulse buying tendency (affective 
and cognitive) and situational cues. More specifically, 
a. higher levels of (i) affective and (ii) cognitive impulse buying tendency 
will be associated with convenience-oriented meal preparation practices; 
b. higher levels of sensitivity to situational cues will be positively associated 
with convenience-oriented meal preparation practices. 
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6.2 METHODS 
The survey procedure, questionnaire and data screening processes were described in 
Chapter 4: Methods. Table 6.1 describes the statistical analyses used for this study. 
Table 6.1: Research aims and corresponding statistical analysis 
Aims Statistical analysis 
1. To describe meal preparation and food 
shopping practices in the study 
population  
Descriptive statistics such as 
frequencies, percentages, mean, standard 
deviation and Chi-square test 
 
2. To examine the relationships between 
meal preparation behaviours and 
attitudes towards meal preparation, salt 
knowledge levels and beliefs, and other 
dietary behaviours associated with high 
salt intake 
 
Bivariate correlations 
 
3. To assess the unidimensionality and 
convergent validity of the constructs* 
 
Confirmatory factor analyses 
 
4. To assess the fit of the proposed 
structural model 
 
 
Structural equation modelling 
5. To segment study sample based on 
meal preparation behaviours, reflective 
and automatic factors  
 
Cluster analysis 
6. To profile the segments using socio-
demographic factors, dietary behaviours 
which include high salt foods 
consumption, discretionary salt use and 
food shopping behaviours 
Analysis of variance (ANOVA) and 
Chi-square tests 
* Aim 3 is a necessary step prior to conducting structural equation model testing. However, this is not 
the aim of this study, therefore the results of confirmatory factor analyses are presented in Appendix 
D1. 
 
Structural equation modelling was conducted to test the hypothesised relationships 
specified in the previous section. Direct paths were specified between predictors and 
outcome variables as per Figure 6.3. In addition, paths between predictor variables 
(for example, age and food involvement) were specified based on the literature 
review. 
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Note: Purple coloured lines represent relationships between predictors and outcome variables (i.e. hypothesised paths). The green lines represent inter-relationships 
between predictor variables. 
  
Figure 6.3: Specification of paths between predictor and outcome variables 
 
 
  
Salt-rich food 
consumption 
behaviour 
 
 
- Usage situation 
- Sensitivity to 
situational cues 
- Declarative knowledge 
- Procedural knowledge  
- Misconceptions 
Meal planning 
 
Food involvement 
Socio-
demographic 
factors 
- Age 
- Gender 
- Education 
- Income 
  
Impulse buying 
tendency  
- Affective  
- Cognitive 
 
Enjoyment - 
food shopping 
Salt taste 
beliefs 
Preference for 
self-consistency 
  
Study 3:  
‘Healthier’ 
meal 
preparation vs. 
Convenience-
oriented meal 
preparation 
practices 
 
 146 
 
6.3 RESULTS 
The demographic characteristics of the study sample have been described in Chapter 
5. This section describes the examination of the study respondents’ meal preparation 
and food shopping practices. This is followed by the results of the testing of 
proposed conceptual model using structural equation modelling. Finally, the 
outcomes of cluster analysis are presented and the profiles of each consumer 
segment are examined in detail.  
6.3.1 Meal Preparation and Food Shopping Practices  
Table 6.2 shows the general meal preparation and food shopping practices of the 
study respondents. More than half of them had a main role in cooking (63.2%) and 
food shopping (69.1%) for their household; and about a third of them shared 
responsibilities for cooking (26.0%) and food shopping (29.4%). 
Meal planning About one fifth (20.9%) of the respondents planned for their main 
meal when they went into their kitchens to cook. The rest tended to plan their meals 
earlier, with the majority (42.8%) planning for their main meal during the day. 
Food shopping About half (49.3%) of the respondents purchased the food 
ingredients for their main meals based on a set number of main meals that they 
planned to prepare (20.8%) and items which are typically used to make a range of 
different meals (28.5%). Less than 15% reported that their food shopping decisions 
were influenced by items on sale or in season. 
Use of food shopping list Almost two thirds (64.9%) of the study respondents had 
used a food shopping list during their last main food shopping. However, only 27% 
of the respondents kept strictly to their food shopping list.  
Purchase of low salt food products More than half (55.3%) of the respondents 
reported that they had not purchased either low salt food products or products with 
the Tick logo (Heart Foundation’s positive front-of-pack logo) during their last food 
shopping.  
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Table 6.2: Meal preparation and food shopping practices of the study 
respondents 
 n     % 
Cooking for the household    
Main role 335 63.2 
Share responsibility  138 26.0 
Do not cook 57 10.8 
Food shopping for the household   
Main role 366 69.1 
Share responsibility  156 29.4 
Do not shop 8 1.5 
   
General meal planning and food shopping characteristics   
I plan for my main meal…   
when get in the kitchen 111 20.9 
during the day 227 42.8 
2-3 days ahead 63 11.9 
a week before 37 7.0 
during food shopping based on what was in season or on special 
offer 
63 11.9 
Other  1 0.2 
I do not prepare meals at home 28 5.3 
I purchase food ingredients for my main meals based on…   
a set number of main meals planned to prepare 110 20.8 
items which are typically used to make a range of different meals  151 28.5 
items on special offer 50 9.4 
items in season 24 4.5 
items which are typically used to make a range of different meals 
and special offer  
123 23.2 
items which are typically used to make a range of different meals 
and in season  
57 10.8 
Other  15 2.8 
   
Food shopping behaviour during the last main food shopping*   
Use of food shopping list    
Yes, I only purchased items on shopping list 143 27.0 
Yes, but I did not really keep to the list 201 37.9 
I usually have one, but not on this occasion 26 4.9 
No, I did not have a shopping list 160 30.2 
Purchase of low salt food products    
Yes 189 35.7 
No 293 55.3 
I did not, but I purchased items with Heart Foundation Tick logo 48 9.1 
*indicates questions were asked in reference to the last main food shopping trip. 
  
 148 
 
Meal preparation practices Table 6.3 shows the frequencies of salt-related meal 
preparation behaviours of the study participants. More than half of them cooked 
meals from scratch and used herbs and spices as flavouring in cooking at least three 
times a week. About a third (30.8%) of them had convenience or ready-meals more 
than twice a month, while almost three times as many (86.2%) used ready-made 
sauces or mixes in their cooking more than twice a month.  
Table 6.3: Self-reported frequencies of meal preparation practices 
 ‘Healthier’ meal preparation 
practices 
Convenience-oriented meal 
preparation practices 
 Cooked meals 
from scratch or 
fresh ingredients 
Used herbs and 
spices as 
flavouring for 
cooking 
Had ready meals 
or convenience 
meals 
Used ready-made 
sauces, marinades 
or mixes 
       n       %        n      %     n      %       n     % 
Never/NA
†
 35 6.6 45 8.5 274 51.7 99 18.7 
1 time/month 15 2.8 28 5.3 93 17.5 86 16.2 
2-3 times/month 19 3.6 43 8.1 83 15.7 151 28.5 
1-2 times/week 50 9.4 89 16.8 53 10.0 139 26.2 
3-4 times/week 117 22.1 132 24.9 23 4.3 42 7.9 
5-6 times/week 188 35.5 116 21.9 3 0.6 8 1.5 
≥ once a day 106 20.0 77 14.5 1 0.2 5 0.9 
†NA, not applicable 
 
6.3.1.1 Relationships between meal preparation behaviours, beliefs, attitudes 
towards meal preparation and food shopping 
Beliefs Table 6.4 shows the associations between the salt-related meal preparation 
behaviours, the importance attached to healthy eating and salt taste beliefs. 
Consumers who placed higher levels of importance on eating healthy foods and 
eating low salt foods also reported more frequent use of ‘healthier’ meal preparation 
methods and lower use of convenience-oriented meal preparation methods. Stronger 
beliefs that salt should be used in cooking were positively associated with 
convenience-oriented meal preparation practices. 
Attitudes All statements relating to attitudes towards the meal preparation 
behaviours and food shopping were positively associated with ‘healthier’ meal 
preparation practices (Table 6.4). While there were inverse relationships between the 
attitudes towards meal preparation and convenience-oriented meal preparation 
practices, none were significant.  
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Table 6.4: Bivariate correlations between meal preparation behaviours, beliefs 
and attitudes towards meal preparation and food shopping 
†The ‘healthier’ meal preparation practices score was calculated by summing frequencies of cooking 
meals from scratch and using herbs and spices as flavouring in cooking. 
‡
The convenience-oriented 
meal preparation practices score was calculated by summing frequencies of having convenience or 
ready-meals and using ready-made sauces or mixes in their cooking.
 §
Selected items from the food 
involvement and enjoyment from food shopping scales. ***p<0.001,**p <0.01, *p<0.05. 
 
6.3.1.2 Relationships between meal preparation behaviours and dietary 
behaviours 
Table 6.5 presents the bivariate relationships between salt-related meal preparation 
behaviours and self-reported frequencies of eating out, having takeaway meals, 
consumption of high salt foods, and intakes of fruit and vegetables. 
Eating out and takeaway foods There was a distinct trend between the self-reported 
frequencies of eating out and having takeaway foods with meal preparation 
behaviours. Higher consumption of eating out and having takeaway foods were 
positively associated with convenience-oriented meal preparation practices. In 
contrast, consumption of fast-foods either during eating out or as takeaway foods 
was inversely associated with ‘healthier’ meal preparation practices.  
High salt foods The ‘healthier’ meal preparation practices score was significantly 
inversely related to the self-reported consumption frequencies of salted snacks and 
positively associated with the consumption of cheese, gravy, dressings and savoury 
spreads. 
 Meal preparation scores 
  ‘Healthier’ practices† Convenience-oriented 
practices 
‡
 
Beliefs   
Importance of eating healthy foods  0.162** -0.070 
Importance of eating low salt foods 0.148** -0.112** 
Salt taste beliefs   
In general, low salt food tastes bad -0.035 0.060 
Salt should be used in cooking to enhance 
the taste of the food 
-0.043 0.102
*
 
   
Attitudes towards meal preparation 
and food shopping
§
 
  
I enjoy cooking for others and myself 0.280
**
 -0.034 
I like preparing food 0.331
**
 -0.021 
I just love shopping for food 0.131
**
 0.060 
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Fruit and vegetables ‘Healthier’ meal preparation practices were significantly 
associated with higher intakes of fruit and vegetables. The consumption of 
vegetables was inversely associated with the convenience-seeking meal preparation 
practices. 
Table 6.5: Relationships between meal preparation behaviours and dietary 
behaviours 
†The ‘healthier’ meal preparation practices score was calculated by summing frequencies of cooking 
meals from scratch and using herbs and spices as flavouring in cooking. 
‡
The convenience-oriented 
meal preparation practices score was calculated by summing frequencies of having convenience or 
ready-meals and using ready-made sauces or mixes in their cooking. 
 
6.3.2 Structural Equation Modelling  
6.3.2.1 Single indicator latent variables 
Table 6.6 presents the mean, standard deviation (SD) of the rescaled composite 
items, the internal consistency of the scale (Cronbach’s alpha value), and the 
measurement error and factor loading (λ) for each measurement scale. As shown in 
Table 6.6, the Cronbach’s alpha values for six of the seven scales used in this study 
were above 0.7, while one (enjoyment from food shopping) was slightly above 0.6. 
 Meal preparation 
  ‘Healthier’ 
practices
†
 
Convenience-
oriented seeking 
practices
‡
 
Frequency of eating out   
Fast food restaurant (e.g. McDonalds, KFC, 
Pizza Hut) 
-0.157
**
 0.319
**
 
Asian restaurant (e.g. Chinese, Indian, Thai) -0.033 0.145
**
 
Frequency of having takeaway meals   
Western takeaway meals  -0.196
**
 0.369
**
 
Asian takeaway meals  -0.040 0.171
**
 
   
High salt foods   
Cheese (e.g. sliced cheese, hard cheese) 0.199** 0.022 
Gravy (e.g. gravy with mashed potatoes, steak)  0.095* 0.136** 
Sauces 0.056 0.279** 
Dressings 0.155** 0.226** 
Savoury spreads  0.124** 0.085* 
Processed meats  0.048 0.185** 
Salted snacks  -0.132** 0.273** 
Pickled foods  0.048 0.150** 
   
Consumption of fruit and vegetables   
Fruit 0.207** -0.013 
Vegetables 0.405** -0.127** 
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Based on Nunnally (1967) values above 0.6 were considered to be ‘acceptable’, 
while 0.7 was considered ‘good’, indicating all the measurement scales used in this 
had an adequate level of reliability or internal consistency. The regression 
coefficients and error variances were subsequently used to form the single indicator 
latent variables which were used in the structural equation model. 
Table 6.6: Decsription of the measurement scales 
Scale M SD α Variance λ ME 
Involvement (importance of 
food) 
3.33 0.60 0.61 0.36 0.39 0.78 
Involvement (cooking and 
meal preparation) 
3.51 0.82 0.73 0.67 0.27 0.85 
Enjoyment from food 
shopping 
2.72 0.72 0.76 0.52 0.25 0.87 
Impulsive buying tendency 
(affective) 
2.64 0.77 0.78 0.59 0.23 0.88 
Impulsive buying tendency 
(cognitive) 
2.55 0.74 0.72 0.55 0.28 0.85 
Situational cues 2.03 0.73 0.83 0.53 0.17 0.91 
Preference for consistency 3.44 0.65 0.76 0.42 0.24 0.87 
M = mean of the rescaled composite items; SD = standard deviation of the rescaled composite items; 
α = Reliability (Cronbach’s alpha);  = Fixed regression coefficient; ME = measurement error 
variance. 
 
6.3.2.2 Structural equation model 
Structural equation model testing was conducted based on the hypothesised paths 
shown in Figure 6.3. The results of the structural equation modelling based on the fit 
statistics (χ2(65) = 140.776, p=0.000, scaling for correction factor= 0.983, CFI = 
0.948, TFI = 0.852, SRMR = 0.034, RMSEA =0.047, 90% CI (0.036-0.058) PClose 
= 0.671, AIC= 22951.05) indicated that the value of CFI, SRMR and RMSEA were 
within acceptable levels. However, the value of TLI was below the acceptable level 
(0.95), indicating the model could be further improved. Therefore, the model was 
respecified to obtain a better fit and a more parsimonious model (Charlton et al. 
2008; Holmes et al. 2006).  
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After the model was respecified, the fit indices showed an acceptable fit and a more 
parsimonious model (χ2 (116) = 182.974, p=0.000, scaling for correction factor= 
1.005, CFI = 0.954, TFI = 0.927, SRMR = 0.039, RMSEA =0.033, 90% CI (0.024-
0.042) PClose = 0.999, AIC= 22894.55) (see Figure 6.4). The model explains 37.1% 
variance of ‘healthier’ meal preparation, and 25.2% variance of convenience-
oriented meal preparation practices. Table 6.7 presents a summary of the predictors 
which were directly associated with the outcome variables. 
Salt-related ‘healthier’ meal preparation was significantly associated with age (β 
=0.241), gender (β =0. 133), food involvement (cooking and meal preparation) (β = 
0.575), meal planning (β =0.135), enjoyment from food shopping (β = -0.172), 
declarative salt knowledge (β =0.115) and procedural salt knowledge (β = 0.099).  
Convenience-oriented meal preparation practices were positively associated with 
impulse buying tendency (cognitive) and sensitivity towards situational cues (β = 
0.289), and inversely associated with age (β = -0.187) and food involvement 
(cooking and meal preparation; β = -0.246). 
Table 6.7: Standardised parameter estimates for salt-related ‘healthier’ and 
convenience-oriented meal preparation practices 
Predictors ‘Healthier’ meal 
preparation practices 
Convenience-oriented 
meal preparation 
practices 
 β p β p 
Socio-demographic factors     
Age  0.241 0.000 -0.187 0.015 
Gender 0.133 0.004   
     
Reflective factors     
Food involvement (cooking and 
meal preparation) 
0.575 0.000 -0.246   0.003 
Enjoyment from food shopping -0.172 0.009 0.129 0.069 
Meal planning 0.135 0.007   
Declarative salt knowledge 0.115 0.011   
Procedural salt knowledge 0.099 0.025   
     
Automatic factors     
Impulse buying tendency 
(cognitive) 
  0.177 0.024 
Sensitivity to situational cues   0.289 0.019 
Note: Detailed parameter estimates are described in detail in Figure 6.4.
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Note: Due to the complexity of the model, only significant effects (p<0.05) are shown. Coloured lines represent paths of interest i.e. hypothesised paths. 
The yellow lines represent reflective or cognitive paths, green lines represent impulsive or automatic paths and red lines represent relationships between 
socio-demographic factors and outcome variables.  
 
Figure 6.4: Standardised parameter estimates for salt-related ‘healthier’ and convenience-oriented meal preparation practices 
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6.3.3 Cluster Analysis 
A cluster analysis (see earlier section on Cluster Analysis in Chapter 4: Methods) 
using salt-related meal preparation behaviours and psychographic factors of the 
respondents revealed three clusters (‘consumer segments’, Figure 6.5) with a ‘fair’ 
silhouette measure of cohesion and separation
17
. 
  
 
Figure 6.5: Distribution of respondents in the clusters 
 
Tables 6.8 – 6.10 detail the characteristics of each of the clusters or segments based 
on their meal preparation and dietary behaviours (Table 6.8), high salt food 
consumption and discretionary salt use (Figure 6.6), psychographic factors (Table 
6.9), meal preparation and food shopping behaviours (Table 6.10) and socio-
demographic characteristics (Table 6.11).  
Cluster 1: The uninvolved  
The ‘uninvolved consumers’ represented the smallest segment (22.6%) of the 
sample. This segment was characterised by the lowest level of involvement attached 
to any food related activities such as food involvement, food shopping and time 
spent in food shopping. They also reported the lowest level of importance attached 
to healthy eating, and practising ‘healthier’ dietary behaviours such as cooking meal 
from scratch, using herbs and spices in cooking, and consumption of fruit and 
vegetables (Table 6.8). 
                                                 
17
 Silhouette measure of cohesion and separation is an indication of overall goodness of fit for 
clustering solution. The measurement units vary between -1 (poor solution) and +1 (good solution 
quality), with values between 0.2 and 0.5 considered a fair solution (Mooi & Sarstedt 2011). 
The 
'uninvolved' 
22.6% 
The 'rational, 
health 
conscious' 
35.9% 
The 
'impulsive, 
hedonistic' 
41.5% 
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In comparison to other segments, the ‘uninvolved’ consumers had a higher 
proportion of males, individuals who did not prepare their own meals or shop for 
their food, and those who reported that they completed their last main food shopping 
in less than 30 minutes.  
Cluster 2: The rational, health conscious  
This segment represented the consumers who were the most likely group to engage 
in ‘healthier’ dietary practices and least likely to engage in unhealthy dietary 
practices. More specifically, the ‘rational, health conscious’ segment reported the 
highest frequencies for all ‘healthier’ dietary behaviours such as ‘healthier’ meal 
preparation behaviours, purchase of low salt food products, and eating fruit and 
vegetables. This segment also reported the lowest frequencies of using convenience 
meals or ready meals, eating out at fast food restaurants and having takeaway foods 
from either western food outlets or Asian restaurants.  
They also reported that they place higher levels of importance on eating healthy 
foods and eating low salt foods. Accordingly, they also demonstrated the highest 
levels of salt knowledge (both declarative and procedural). Judging by their 
responses to questions on impulse buying and sensitivity to situational cues, the 
consumers in this segment believed they were less likely to act on impulse and to be 
influenced by situational cues when they are shopping for food.  
The ‘rational, health conscious’ segment comprised the highest proportion of 
consumers who had the main role in household food preparation and food shopping. 
They also indicated that they place highest importance on food involvement, 
specifically, cooking and meal preparation. A high proportion of the respondents in 
this segment reported that they shopped at midday or during weekdays, most likely 
because many of them (45.8%) were retired or engaged in home duties or were 
students. This segment had the highest mean age compared to other segments and 
the highest proportion of individuals from the lowest income category. 
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Cluster 3: The impulsive, hedonistic  
The ‘impulsive, hedonistic’ segment represented the largest (41.5%) group of 
respondents. They were characterised by their unhealthy dietary practices and higher 
levels of engagement with all food related activities. For example, they were the 
most frequent users of ready-made sauces and convenience meals. In addition, they 
also frequently ate out and had takeaway foods. They also reported frequent use of 
discretionary salt and consumption of all high salt items except for cheese (Figure 
6.6). 
The consumers in this segment also reported the highest level of food involvement 
(importance attached to food), enjoyment from food shopping, impulsive buying 
tendency, sensitivity to situational cues, and reported stronger beliefs regarding salt 
taste. Compared to other segments, those in this ‘impulsive, hedonistic’ segment 
tended to plan their meals earlier, did not use a shopping list during their food 
shopping, and shopped for food after work.  
This consumer segment represented a higher proportion of younger consumers who 
were employed full-time or part time, with the highest level of household income 
and larger household size. 
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Table 6.8: Salt-related meal preparation and dietary behaviours of the clusters 
***p<0.001,**p <0.01, *p<0.05. 
 The uninvolved 
The rational, health 
conscious 
The impulsive, hedonistic  
 Mean SD Mean SD Mean SD F 
Meal preparation behaviours        
Cooked meals from scratch or fresh ingredients 4.55 1.90 5.80 1.26 5.13 1.60 24.49*** 
Used herbs and spices as flavouring for cooking 3.72 1.84 5.27 1.55 4.70 1.61 32.75*** 
Used ready-made sauces, marinades or mixes 2.86 1.47 2.81 1.30 3.16 1.26 4.15* 
Had ready meals or convenience meals 1.93 1.19 1.43 0.90 2.53 1.35 45.13*** 
Frequency of eating out        
Fast food restaurant  1.81 1.13 1.62 0.89 2.31 1.18 22.81*** 
Asian restaurant (e.g. Chinese, Indian, Thai) 1.43 0.79 1.46 0.76 2.08 1.13 28.62*** 
Frequency of having takeaway meals         
Western takeaway meals  2.09 1.14 1.69 0.96 2.42 1.16 23.14*** 
Asian takeaway meals  1.63 0.90 1.42 0.65 1.91 1.01 16.44*** 
Consumption of fruit and vegetables        
Fruit 3.14 1.22 3.57 1.26 3.31 1.27 4.61* 
Vegetables 3.61 1.33 4.56 1.51 4.15 1.49 15.67*** 
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Figure 6.6: Mean frequencies of high salt foods consumption  
and discretionary salt use of the clusters 
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Table 6.9: Psychographic factors, salt knowledge and beliefs of the clusters 
***p<0.001,**p <0.01, *p<0.05. 
 
 
  
 The 
uninvolved 
The 
rational, 
health 
conscious 
The 
impulsive, 
hedonistic 
 
 Mean SD Mean SD Mean SD F 
Involvement (importance of 
food) 
2.73 0.51 3.47 0.49 3.53 0.52 110.54*** 
Involvement (cooking and 
meal preparation) 
2.58 0.68 3.93 0.58 3.66 0.65 177.82*** 
Enjoyment from food 
shopping 
2.01 0.57 2.86 0.60 2.99 0.64 107.46*** 
        
Impulsive buying tendency 
(affective) 
2.43 0.72 2.22 0.62 3.12 0.63 106.50*** 
Impulsive buying tendency 
(cognitive) 
2.43 0.74 2.32 0.63 2.82 0.74 28.11*** 
Situational cues (product 
promotion 7 items) 
11.99 3.60 11.30 2.97 17.99 4.82 169.42*** 
        
Importance of eating 
healthy foods 
3.98 0.89 4.17 0.71 4.05 0.81 2.46 
Importance of eating low 
salt foods 
3.64 0.92 3.79 0.90 3.58 0.94 2.81 
        
Salt knowledge        
Declarative knowledge 9.75 3.06 10.38 2.87 9.68 3.01 3.15* 
Procedural knowledge 1.09 0.69 1.23 0.62 1.02 0.62 5.60** 
Misconceptions about salt 2.23 0.90 1.98 0.97 2.24 0.87 4.60* 
Salt taste beliefs 5.50 2.07 5.30 2.20 5.80 2.04 2.98 
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Table 6.10: Meal preparation and food shopping behaviours of the clusters 
  The 
uninvolved 
(n=120) 
 
% 
The rational, 
health 
conscious 
(n=190) 
% 
The 
impulsive, 
hedonistic 
(n=220) 
% 
χ2 (df) 
Cooking for the 
household  
   47.42(4)*** 
Main role 41.7 73.2 66.4  
Share responsibility  33.3 23.2 24.5  
Do not cook 25.0 3.7 9.1  
Food shopping for the 
household 
   9.04 
Main role 60.0 75.8 68.2  
Share responsibility  37.5 23.2 30.5  
Do not shop 2.5 1.1 1.4  
Use of food shopping 
list
† 
   8.21(4) 
Yes, I only purchased 
items on shopping list 
26.3 35.7 22.9  
Yes, but I did not really 
keep to the list 
42.1 35.1 42.9  
No, I did not have a 
shopping list 
31.6 29.2 34.1  
Day/time
†    16.53(8)* 
Weekday, before work 10.8 6.3 10.5  
Weekday, after work 32.5 22.1 34.1  
Weekend 21.7 26.3 26.4  
During the day/weekday 27.5 37.4 24.1  
Others 7.5 7.89 5.0  
Duration
†     
 Less than 30 minutes 31.7 29.9 24.3 5.82(4)  
30 minutes to an hour 46.7 52.4 59.6  
>=1 hour 21.7 17.6 16.1  
Went shopping with…†    8.19(6) 
alone 51.7 57.4 46.8  
with a partner 26.7 25.8 35.0  
with children/with 
partner and children 
10.8 9.5 11.8  
others 10.8 7.4 6.4  
†
Based on food shopping behaviour during the last main food shopping. ***p<0.001,**p <0.01, 
*p<0.05. 
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Table 6.11: Socio-demographic characteristics of the clusters 
 The 
uninvolved 
(n=120) 
 
 
           % 
The 
rational, 
health 
conscious 
(n=190) 
         % 
The 
impulsive, 
hedonistic 
(n=220) 
 
           % 
χ2 (df) 
Gender    11.31(2)** 
Male 52.5 43.7 34.1  
Female 47.5 56.3 65.9  
Age 52.01 53.47 43.92  
<=30 11.7 11.1 28.6 36.48(6)*** 
31-40 16.7 11.6 19.1  
41-50 17.5 20.5 16.4  
>=51 54.2 56.8 35.9  
Education     
Left school at 16/18 years 40.8 42.1 40.0 0.91(4) 
Technical and Further Education 
(TAFE) or college diploma, 
certificate or formal trade 
qualification 
33.3 32.6 30.9  
Bachelor degree/Graduate 
Diploma/Graduate 
Certificate/Postgraduate 
25.8 25.3 29.1  
Employment    6.85(6) 
Employed full-time 33.3 28.4 36.8  
Employed part-time/casual 15.0 17.4 19.1  
Home duties/retired/student 41.7 45.8 34.1  
Unemployed/looking for work 10.0 8.4 10.0  
Household income    10.51(4)* 
10,000 to 40,000  38.3 40.5 28.2  
40,001 to 80,000  36.7 27.9 35.5  
Over 80,000 25.0 31.6 36.4  
Number of people in household     
One 15.0 23.7 10.9 22.25(6)** 
Two 44.2 38.4 34.5  
Three 20.0 22.1 24.5  
Four or more 20.8 15.8 30.0  
***p<0.001,**p <0.01, *p<0.05. 
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6.4 DISCUSSION 
In this chapter, a conceptual model for salt-related meal preparation behaviour was 
tested using structural equation modelling. The advantages of using structural 
equation modelling (SEM) were addressed earlier in the methodology section (see 
Chapter 4). In addition, cluster analysis was used to identify and understand the 
characteristics of the target population segment for health promotion intervention 
programmes as suggested by Olsen, Prebensen and Larsen (2009). The following 
sections discuss the study findings based on the three main proposed pathways 
(socio-demographic characteristics (Figure 6.7), reflective factors (Figure 6.8) and 
automatic factors (Figure 6.9) according to the conceptual model. Subsequently, the 
clusters of consumer segments are compared against the profiles of other 
segmentation studies to determine the similarities and differences of the clusters in 
the current study with earlier studies.  
Parenthetically, it should be noted that non-significant direct relationships were 
further explored to determine if there were significant indirect effects using Mplus 
(Muthén & Muthén 1998-2011). That is, attempts were made to examine whether 
there were hidden (indirect) associations between predictor variables and outcome 
variables. This analytic strategy is based on a debate in the SEM literature. 
Although, it has been proposed that mediation only occurs when there is a 
significant relationship between two variables (Baron & Kenny 1986), Cerin and 
MacKinnon (2009) have argued that the imposition of the criterion that there must 
be a significant relationship prior to testing for mediation may hinder the discovery 
of potential mediators which can help in the improvement of health promotion 
programmes.   
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6.4.1 Socio-Demographic Factors (Age, Gender, Education and Income)  
 
Note: Solid colours represent hypothesised relationships for socio-demographic factors. 
 
Figure 6.7: Hypothesised pathway for socio-demographic factors 
 
6.4.1.1 Age and gender 
As hypothesised (hypotheses 1a.(i), 1a.(ii) 1b.(i)), the results of the structural 
equation modelling showed direct positive associations between age and gender with 
salt-related ‘healthier’ meal preparation and inverse relationships between age and 
convenience-oriented meal preparation practices. The findings are consistent with 
other studies which showed that older adults (Helldán et al. 2012; Roininen, 
Lähteenmäki & Tuorila 1999; Wang, Worsley & Hunter 2012; Worsley, Wang & 
Hunter 2012) and women (Fagerli & Wandel 1999; Prättälä et al. 2007; Roininen, 
Lähteenmäki & Tuorila 1999; Seiluri et al. 2011; Wang, Worsley & Hunter 2012), 
tend to adopt healthier dietary habits, while those who are younger (Brunner, van 
der Horst & Siegrist 2010; Buckley, Cowan & McCarthy 2007; Food Standards 
Agency 2003a; Hunter & Worsley 2009; Mitchell, Brunton & Wilkinson 2012) are 
more likely to use convenience meals. 
6.4.1.2 Income  
The most interesting findings of pathway one (socio-demographic characteristics 
with meal preparation behaviours) relate to the relationships between income levels 
and both sets of meal preparation practices. In contrast to the hypotheses 
(hypotheses 1a.(iv) and 1b.(iv)), income was not directly associated with either set 
of meal preparation practices. However, there was a positive pathway between 
income and salt-related ‘healthier’ meal preparation through procedural knowledge 
which suggests the important role of knowledge in accounting for the differences 
observed between socio-economic status and dietary behaviours (Variyam, Blaylock 
& Smallwood 1996).  
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 Age  
 Gender 
 Education 
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There were also two positive pathways between income and convenience-oriented 
meal preparation (through situational cues and cognitive impulse buying tendency). 
An examination of indirect effects (Appendix D2, Table D2.1) confirmed the 
positive indirect effects of income levels on both sets of meal preparation practices. 
Thus, it appears that the relationships between socio-economic indicators with the 
use of convenience meals are slightly more complicated (Olsen et al. 2012) and each 
socio-economic indicator may have an independent role in predicting dietary 
behaviour through different sets of pathways (Galobardes, Morabia & Bernstein 
2001).  
The positive indirect relationships between income and ‘healthier’ meal preparation 
were expected as higher socioeconomic status is commonly associated with better 
diet quality (Drewnowski & Specter 2004). Similarly, it has been noted that higher 
income levels are associated with increased use of convenience meals (Harris & 
Shiptsova 2007; Veenma et al. 1995). Harris and Shiptsova (2007) explained that 
this is because consumers are spending less time on cooking as they place greater 
value on leisure time than previously. Indeed, an earlier segmentation study showed 
there were two groups of convenience meal users; those with lower socio-economic 
status, and those with higher levels of socio-economic status (Veenma et al. 1995).  
6.4.1.3 Education 
There were no significant direct relationships between education and the outcome 
measures or gender with convenience-oriented meal preparation practices. Thus, 
hypotheses 1a.(iii), 1b.(ii) 1b.(iii)) were not supported. The lack of relationships 
between the socio-demographic characteristics with the outcome variables, which 
have been demonstrated in previous studies, could be due to the characteristics of 
the analytic method employed, in this study: structural equation modelling (Wang, 
Worsley & Hunter 2012). This is because structural equation modelling allows for 
all the shared variances between variables to be accounted for. Hence, it is probable 
that the ‘intervening variables may have accounted for the variances which may 
have been associated with demographic variables’ in previous studies (Wang, 
Worsley & Hunter 2012).  
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6.4.2 Reflective Factors (Food Involvement, Enjoyment from Food Shopping, 
Salt Knowledge, Meal Planning).  
 
Note: Solid colours represent hypothesised relationships for reflective factors. 
 
Figure 6.8: Hypothesised pathway for reflective factors 
6.4.2.1 Food involvement  
As noted in Chapter 4: Methods, in the present study, only the ‘preparation and 
eating’ subscale of the food involvement scale (Bell & Marshall 2003) was used. 
This subscale was subdivided and analysed as two constructs (Appendix D1, Figure 
D1.2). The first construct covers the importance attached to a broad range of food 
interests provisionally labelled as ‘food involvement (importance of food)’. Some 
examples of the items are ‘I don't think much about food each day’ and ‘Talking 
about what I ate or am going to eat is something I like to do’. The second construct 
relates directly to all aspects of meal preparation. Thus, it is referred to as ‘food 
involvement (cooking and meal preparation)’.  
Food involvement (cooking and meal preparation) was positively associated with 
salt-related ‘healthier’ meal preparation and inversely related to convenience-
oriented meal preparation practices. There were no direct associations between food 
involvement (importance of food), with either ‘healthier’ meal preparation or 
convenience-oriented meal preparation in this study. Thus, hypotheses 2.a(i) and 
2.a.(ii) were only partially supported.  
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Indeed, it has been suggested that involvement with task-oriented aspects which are 
more closely related to meal preparation processes such as cooking and meal 
preparation, are more likely to be directly related to meal preparation behaviours 
than the more general food involvement (Candel 2001).  
These findings corroborate other studies which have shown that individuals with 
higher levels of food involvement tend to have healthier diets (Barker et al. 2008; 
Lawrence et al. 2011; Marshall & Bell 2004). In contrast, however, consumers who 
were highly convenience-oriented tended not to enjoy meal preparation processes 
such as acquiring food, cooking and cleaning up (Botonaki, Natos & Mattas 2009; 
de Boer et al. 2004; Olsen, Prebensen & Larsen 2009).  
An indirect analysis (Appendix D2, Table D2.2 ) revealed that there were significant 
indirect effects between food involvement (importance of food) with both ‘healthier’ 
meal preparation practices and convenience-oriented meal preparation through food 
involvement (cooking and meal preparation). This suggests that: 1) food 
involvement varies across different aspects of involvement as suggested by Marshall 
and Bell (2004), and, 2) the general concept of food involvement may not 
immediately translate to healthier dietary practices but instead, depend on the 
particular aspect of food involvement such as cooking and meal preparation.  
6.4.2.2 Enjoyment from food shopping  
Segmentation studies have shown that enjoyment associated with shopping is higher 
among the consumer segments which enjoy meal preparation (Buckley et al. 2005; 
Ryan et al. 2004). Thus, enjoyment gained from food shopping was expected to be 
positively related to ‘healthier’ meal preparation. However, the results showed 
enjoyment from food shopping was inversely related to ‘healthier’ meal preparation. 
Therefore, hypothesis 2.b was rejected. This further supports the view that the 
relationships between involvement and dietary behaviours differ across food 
provisioning stages. 
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6.4.2.3 Salt knowledge and meal planning 
 To the candidate’s knowledge, no study has been conducted on the relationships 
between salt knowledge and meal preparation behaviours until now.  
Consistent with the literature on meal planning (Botonaki, Natos & Mattas 2009; 
Crawford et al. 2007; Hersey et al. 2001; Hunter et al. 2010; Welch et al. 2009) and 
nutrition knowledge (Kempen et al. 2012; Parmenter 2002; Satia, Galanko & 
Neuhouser 2005); meal planning, declarative and procedural salt knowledge were 
positively related to salt-related ‘healthier’ meal preparation. Thus, hypotheses 
3c.(i), 3d.(i) and 3d.(ii) were supported but not others (hypotheses 3c.(ii), 3d.(iii) 
,3d.(iv), 3e.(i), (ii), (iii) and (iv)).  
One reason for the lack of significant relationships could be the inconsistencies 
between perceptions and convenience meals consumption. Although consumers 
generally perceive convenience foods as unhealthy (Mitchell, Brunton & Wilkinson 
2012; Olsen 2012), they may still consume them due to other factors such as 
convenience orientation (Mitchell, Brunton & Wilkinson 2012) and time scarcity 
(Jabs & Devine 2006). 
6.4.3 Automatic Factors (Affective Impulse Buying Tendency, Cognitive 
Impulse Buying Tendency and Sensitivity to Situational Cues) 
 
Note: Solid colours represent hypothesised relationships for automatic factors. 
Figure 6.9: Hypothesised pathway for automatic factors 
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6.4.3.1 Impulse buying tendency 
Impulse buying tendency and socio-demographic factors Several significant 
relationships were observed between socio-demographic factors and impulse buying 
tendency (IBT). Higher income was significantly associated with higher levels of 
impulse buying tendency. Also, as in past studies (Coley & Burgess 2003; Dittmar 
& Bond 2010; Silvera, Lavack & Kropp 2008; Tifferet & Herstein 2012; Wood 
1998), being female was associated with higher impulse buying (affective and 
cognitive) although other studies have found no significant relationships between 
gender and impulse buying tendency (Ciunova-Shuleska 2012; Verplanken & 
Herabadi 2001). Age was negatively correlated with affective impulse buying 
tendency, but positively with cognitive impulse buying tendency. Silvera, Lavack 
and Kropp (2008) reported similar findings.  
Affective impulse buying tendency Affective impulse buying tendency was 
positively associated with enjoyment from food shopping (Martínez & Montaner 
2006; Tifferet & Herstein 2012; To, Liao & Lin 2007), sensitivity to situational cues 
(Youn & Faber 2000) and higher beliefs about importance of salt taste. Taken 
together, this suggests that the construct represents high-arousal emotions such as 
excitement and pleasure or feelings, as described by Herabadi, Verplanken and van 
Knippenberg (2009). Further examination of the indirect effects (Appendix D2, 
Table D2.3) showed that affective impulse buying tendency had a significant 
indirect positive effect on ‘healthier’ meal preparation practices through meal 
planning and enjoyment from food shopping. Thus, hypothesis 3a. (i) was rejected.  
Cognitive impulse buying tendency Consistent with hypothesis 3a. (ii), cognitive 
impulse buying was positively associated with convenience-oriented meal 
preparation. The negative association between cognitive impulse buying with meal 
planning confirmed the lack of planning associated with this construct (Silvera, 
Lavack & Kropp 2008; Verplanken & Herabadi 2001). 
Similar observations (i.e. the differences between the affective and cognitive 
constructs) have been reported by Silvera, Lavack and Kropp (2008). They 
suggested that the two constructs represent two opposite underlying traits. Indeed, 
impulse buying has been described as a complex and intricate behaviour which 
cannot not be explained in a simple model (Verplanken & Sato 2011). 
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6.4.3.2 Sensitivity to situational cues As hypothesised (hypothesis 3.b), sensitivity 
to situational cues was positively related to convenience–oriented meal preparation 
practices. This was expected because prior studies have shown that frequent users of 
ready meals tend to have positive attitudes towards advertisements (de Boer et al. 
2004), and usage of in-store promotions tends to be higher among time-pressured 
(Ailawadi, Neslin & Gedenk 2001) and impulsive consumers (Ailawadi, Neslin & 
Gedenk 2001; Martínez & Montaner 2006; Youn & Faber 2000).  
6.4.4 Reflective vs. Automatic Factors 
Individuals’ tendencies to be consistent with their belief system were measured 
using the preferences for self-consistency scale (Cialdini, Trost & Newsom 1995). It 
was expected that the decisions made via the reflective route are likely to be made 
according to the consumer’s belief system. On the other hand, impulsive behaviours 
are more likely to be associated with cognitive dissonance (George & Yaoyuneyong 
2010) or against the consumer’s belief system. Thus, this may reflect the differences 
between the ‘reflective’ and ‘automatic’ factors.  
Positive associations were observed between the preferences for self-consistency 
scale and the food involvement scale (importance of food). This supports the 
characteristics of the ‘reflective’ route which suggests individuals’ tendencies are 
consistent with their belief systems.  
As expected, the respondents’ preferences for self-consistency were inversely 
related to their cognitive impulse buying tendency. This suggests that there is a 
possibility such actions are against their belief systems and driven by impulsivity.  
However, the positive relationships between the preferences for self-consistency 
with affective impulse buying tendency were unexpected. The results further support 
the differences between the two impulse buying tendency constructs as suggested by 
Silvera, Lavack and Kropp (2008). It is possible that the positive association 
between preferences for self-consistency with affective impulse buying tendency is 
due to consumers not acting against their belief systems, rather actions are carried 
out to satisfy certain needs such as ‘feeling good’.  
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6.4.5 The Consumer Segmentation 
Many of the characteristics of the three identified clusters were similar to those 
described in other studies of the consumption of convenience foods and 
convenience-orientation.  
The ‘rational, health conscious’ consumers shared similar characteristics with the 
‘home meal preparers’ segment of Buckley’s study which was made up of more 
older individuals, who cooked meals from ingredients and placed great importance 
on the use of shopping lists (Buckley, Cowan & McCarthy 2007). The ‘rational, 
health conscious’ consumers’ dietary behaviours appeared to be similar to the 
‘conservative’ segment in Ryan’s study which were the infrequent purchasers of 
convenience food items (e.g. ready meals, pre-prepared sauces), fast foods and take 
aways (Ryan et al. 2002).  
The ‘impulse hedonistic’ cluster had several socio-demographic characteristics 
similar to the ‘ambivalent’ consumers’ segment in Olsens’s study of Norwegian 
consumers (Olsen, Prebensen & Larsen 2009), ‘convenience-seeking grazers’ in the 
UK (Buckley, Cowan & McCarthy 2007) and ‘hedonistic’ consumers in Ireland 
(Ryan et al. 2002). For example, as in the present study, the ‘ambivalent’ Norwegian 
consumers were aged between 30 and 35, had children, and spent time making 
dinner as much as they used convenience foods (Olsen, Prebensen & Larsen 2009).  
The characteristics of the ‘uninvolved’ segment appear to be similar to the 
‘extremely uninvolved segment’ described by Ryan et al. (2002) as being indifferent 
to meal preparation and food shopping.  
Based on the profile of the segments in the present study, the ‘impulse hedonistic’ 
and the ‘uninvolved’ might be targeted for future health promotion programmes. 
The most appropriate strategies to target these segments are discussed in Chapter 8: 
General discussion. 
  
  
171 
 
6.5 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS
18
 
Outcome measures The use of convenience meals was regarded as a proxy measure 
for the use of processed foods (Sweetman et al. 2011); and therefore it was 
associated with preparation of meals containing higher amounts of salt (Alexy et al. 
2011). This was considered reasonable because healthier ready meals only account 
for a small percentage of new products (Food Standards Agency 2003a), and those 
labelled as ‘healthy’ may still contain a high percentage of salt (Food Standards 
Agency 2003b). However, it is possible some convenience meals or ready meals 
consumed by the respondents may meet the guidelines for low salt content, or were 
combined in different ways to be part of a healthier meal (Alexy et al. 2008). 
The use of herbs and spices was treated as an indicator of healthier meal preparation 
practices. A number of dietary guidelines, for example, the Australian dietary 
guidelines (National Health and Medical Research Council 2013), the American 
dietary guidelines (U.S. Department of Agriculture & U.S. Department of Health 
and Human Services December 2010) and health organisations such as the UK 
National Health Service (The Department of Health 2011) and Health Canada 
(Government of Canada 2012) recommend the use of herbs and spices as 
alternatives to salt as a flavouring agent. However, it should be noted that there are 
some spices and condiments which contain salt. Similarly, a meal prepared from 
scratch could also contain a high amount of added salt, and therefore may not 
qualify as a healthier meal. Thus, the results should be carefully interpreted as the 
outcomes were only relevant to salt-related ‘healthier’ meal preparation practices 
(‘healthier’ indicating relatively healthier), and not the quality or the ‘healthiness’ of 
the meal.  
  
                                                 
18
 The general limitations of the study design, generalisability of the results to the general population, 
percentage variance explained by the SEM model are similar across studies, thus these are addressed 
in Chapter 8: General discussion. 
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Data analysis The structural equation model was not cross-validated after the 
conceptual model was respecified due to insufficient sample size to use the split-half 
validation method. Several authorities in this area (Hair et al. 1995; Schumacker & 
Lomax 1996) recommend that the structural equation model should be re-tested to 
avoid the influence of chance. However, most researchers do not conduct cross-
validation after respecification (Caci et al. 2003; Lundqvist 2008; Shevlin & Millar 
2006), and few have acknowledged that it may be required (Saurina & Coenders 
2002).  
6.6 CONCLUSION  
Inclusion of impulsive or automatic processes in the food-related lifestyle based 
conceptual model helps to further explain dietary behaviours (Hofmann, Friese & 
Wiers 2008), specifically convenience-oriented meal preparation practice. The 
results of the structural equation modelling supported the proposed conceptual 
model with some modification. The final model demonstrated the similarities and 
differences between the factors which predict salt-related ‘healthier’ meal 
preparation practices compared to convenience-oriented meal preparation practices.  
The use of cluster analysis in this study provides further support for the design of 
targeted health communication messages. Such understanding may assist the design 
of strategies aimed at modifying unhealthy meal preparation practices and 
promoting healthier meal preparation practices. 
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What is already known on this topic? 
• Socio-demographic factors; more specifically older, higher educated adults 
and being female are associated with healthier dietary behaviours. 
• Reflective factors such as nutrition knowledge and food involvement are 
related to dietary behaviours. 
• Characteristics of consumers which are more convenience-oriented differ 
from others. 
What this study adds? 
• Confirmed the importance of knowledge as a predictor of ‘healthier’ meal 
preparation practices.  
• Provided evidence for the role of impulsive factors in dietary behaviours and 
the inter-relationship between reflective and impulsive factors in predicting 
meal preparation behaviours.  
• Suggested that healthier dietary behaviours are likely to be driven by 
reflective factors, while the impulsive factors were responsible for unhealthy 
behaviours. 
• Consumers who opt for convenience-oriented meal preparations also 
indicated higher discretionary salt use and consumption of other high salt 
foods.  
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CHAPTER 7: AN EXAMINATION OF PSYCHOSOCIAL FACTORS 
ASSOCIATED WITH FOODS PREPARED AWAY FROM THE 
HOME AND SALT-RELATED 'HEALTHIER' HOME MEAL 
PREPARATION PRACTICES  
This chapter begins by introducing Study 4 (see Figure 7.1) and the conceptual 
model (Figure 7.2) which is to be tested, followed by the aim and hypotheses of the 
study. The methods used to analyse the data, and results, are described in subsequent 
sections. This is followed by discussion of the study results in relation to the 
conceptual model and population segments identified in cluster analysis. Finally, the 
limitations and future research directions are discussed. 
   
 
Figure 7.1: Thesis framework 
 
STUDY 1: Validation of salt knowledge 
questionnaire 
• to develop and validate a salt knowledge 
questionnaire 
STUDY 2: Discretionary salt use 
• to examine the relationships between socio-
demographic factors, salt knowledge levels and 
discretionary salt use 
STUDY 3: Salt-related meal preparation 
behaviours 
• to examine behavioural processes associated with 
salt-related 'healthier' home meal preparation and 
convenience-oriented meal preparation practices 
STUDY 4: Foods prepared away from 
home  
• to examine behavioural processes associated with 
eating foods prepared away from the home and salt-
related 'healthier' home meal preparation practices 
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7.1 INTRODUCTION  
In Australia, consumers spend about one third of total household expenditure on 
foods prepared outside the home (Australian Bureau of Statistics 2000). This amount 
has been increasing over the years. For example, between 2003/2004 and 
2009/2010, the amount spent on fast foods and meals consumed out of the home 
increased by 50% (Australian Bureau of Statistics 2011). Similarly, in the U.S., the 
amount spent on foods eaten out of the home had increased by almost two-fold from 
27% of the total food budget in 1962 to 46% in 2002 (Variyam 2005). 
Foods consumed away from the home have been shown to be of poorer nutritional 
quality to those prepared at home (Bowman & Vinyard 2004; Guthrie, Lin & Frazao 
2002). Results from both cross-sectional and prospective studies (Duffey et al. 2007; 
French, Harnack & Jeffery 2000; Pereira et al. 2005) have shown increased energy 
intake with higher consumption of fast foods (French, Harnack & Jeffery 2000; 
French et al. 2001; Guthrie, Lin & Frazao 2002). Higher intakes of fast foods have 
been significantly associated with higher body weight (Duffey et al. 2007; French, 
Harnack & Jeffery 2000; Fulkerson et al. 2011; Pereira et al. 2005), body mass 
index (Duffey et al. 2007; Schröder, Fito & Covas 2007), waist circumference 
(Duffey et al. 2009), plasma triglycerides (Duffey et al. 2009) and insulin levels 
(Fulkerson et al. 2011). 
Nutritional analyses of foods prepared away from the home such as fast foods 
(Dunford et al. 2010), hot take-aways (Jaworowska et al.), and canteen foods 
(Rasmussen et al. 2010) have consistently shown high salt content in these foods. 
Some of these meals may even contain up to twice the recommended levels of 6 
grams of salt per day in one single meal (Jaworowska et al. 2012).  
Increased exposure to salty foods increases salt taste preferences and leads to higher 
consumption of sodium. Individuals who visit fast food restaurants have 
significantly higher salt taste preferences than other people (Kim & Lee 2009).  
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The nutritional quality (which includes lower salt content) of the foods offered in 
eating out establishments depend not only on the food service operators, but also on 
consumer demands (Variyam 2005). Thus, identification of behavioral factors which 
drive consumption of foods prepared away from the home (such as fast foods) may 
be useful for the implementation of targeted intervention strategies (French, Harnack 
& Jeffery 2000). 
This study employs a conceptual model based on the Food-Related Lifestyle Model 
(Grunert, Brunsø & Bisp 1993) which suggests possible pathways between various 
constructs in the context of eating foods prepared away from the home as well as 
salt-related ‘healthier’ meal preparation in the home. Based on the dual systems 
framework such as the reflective impulsive model (RIM) (Strack & Deutsch 2004), 
the conceptual model includes both reflective and automatic (cue driven) factors in 
the same framework as this may provide better understanding and prediction of 
health behaviours (Hofmann, Friese & Wiers 2008). 
7.1.1 Conceptual Model  
 
 
Note: The figure above only shows hypothesised relationships. The figure above only shows 
hypothesised relationships; estimated empirical relationships are described in Results section (Figure 
6.4). 
 
Figure 7.2: Conceptual model for consumption of foods prepared away from 
the home vs. salt-related ‘healthier’ meal preparation behaviours 
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The conceptual model (Figure 7.2) is based on the Food-Related Lifestyle Model.  
Three sets of outcomes are included in it: 
1. Consumption of fast foods (eat-in and take-away meals).  
2. Consumption of Asian foods (eat-in and take-away meals). 
3. Salt-related home meal preparation practices associated with lower salt intake i.e. 
‘healthier’ meal preparation (similar to Study 3) as alternatives to foods prepared 
away from the home. 
7.1.1.1 Behavioural outcomes  
Foods away from the home Various ways have been used to examine foods 
prepared outside home. In some studies, all foods prepared outside were grouped in 
a single category as ‘foods prepared away from the home’ (Guthrie, Lin & Frazao 
2002), while others have differentiated these foods into categories such as fast foods 
vs. restaurant meals (Duffey et al. 2007; Duffey et al. 2009) or fast foods vs. take-
away meals (van der Horst, Brunner & Siegrist 2011a) or ‘healthy’ take-aways and 
‘less healthy’ take-aways (Miura, Giskes & Turrell 2009). 
Although there is more focus in the literature on western fast foods due their higher 
content of energy, saturated fat, lesser content of fibre (energy-dense, nutrient poor); 
ethnic cuisines such as Indian and Chinese can also be unhealthy. For example, 
analysis of take-away meals has shown that these foods contain higher levels of salt 
(Jaworowska et al. 2012), although they may contain more vegetables than other 
foods (Smith et al. 2012).  
Several studies have examined the health outcomes associated with foods prepared 
away from the home. However, most studies have not differentiated between 
consumption of fast foods and other restaurant food sources (Duffey et al. 2007; 
Duffey et al. 2009). They have demonstrated that there are differences in the health 
risks associated with increased consumption of fast foods and restaurant meals. In 
addition, lifestyle factors may also predict consumption of fast foods and take-away 
meals (van der Horst, Brunner & Siegrist 2011a). 
  
178 
 
Thus, for the purpose of this study, foods prepared away from the home were 
categorised into two groups:  
1. fast foods which include meals consumed as ‘eat-in’ or as take-aways from fast 
foods restaurants, and, 
2. Asian foods which refer to meals consumed as ‘eat-in’ or as take-aways from 
Asian restaurants such as Chinese, Indian and Thai establishments.  
Salt-related ‘healthier’ meal preparation practices In addition to meals prepared 
away from the home, salt-related ‘healthier’ meal preparation practices were 
included in the same model to allow for comparisons to be made between the 
predictors of ‘healthier’ and ‘unhealthy’ dietary behaviours.  
High salt foods High salt foods consumption has been shown to increase salt taste 
preferences (Bertino, Beauchamp & Engelman 1986). The consumption of high salt 
foods which represents the total frequency of eating a selected number of high salt 
foods (see Chapter 4: Methods, Section 3) was included in the model.  
Throughout this chapter, the term ‘foods away from the home’ or ‘foods prepared 
away from the home’ are referred as FAFH, which is a commonly used abbreviation 
in the literature (Bhuyan 2011; Binkley, Eales & Jekanowski 2000). Similar to 
Chapter 6, salt-related ‘healthier’ meal preparation is referred as HMP. 
7.1.1.2 Behavioural drivers 
Reflective factors As in Study 3 (Chapter 6), food involvement and salt knowledge 
were included as part of the conceptual model to represent reflective factors.  
It has been proposed that consumers constantly face value conflicts such as ‘health 
vs. indulgence’, ‘convenience vs. care’ or ‘novelty vs. tradition’ in making food 
related decisions (Luomala, Laaksonen & Leipämaa 2004). Therefore, for the 
purpose of this study, five values which were considered as the most relevant values 
to the behavioural outcomes were included as behavioural drivers. These included 
universalism, tradition, conformity, hedonism and stimulation. Universalism, 
tradition and conformity has been shown to be associated with healthier dietary 
behaviours such as meal preparation (Botonaki & Mattas 2010; Brunsø, Scholderer 
& Grunert 2004c), while hedonism and stimulation appear to be associated with 
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taste (Brunsø, Scholderer & Grunert 2004c), sensory and convenience food service 
use (as it provides the individuals with social and gastronomic experiences) 
(Botonaki & Mattas 2010).  
In this study, hedonism and stimulation were combined as they both emphasise the 
desire for pleasant arousal. Similarly, tradition and conformity both emphasise self-
restraint and submission. Thus, these two were combined together. 
Automatic or impulsive factors Relationships have been reported between 
descriptive norms and dietary behaviours such as fruit and vegetable intakes (Croker 
et al. 2009), fish consumption (Tuu et al. 2008), snacking (Burger et al. 2010), and 
milk and bread consumption (Berg, Jonsson & Conner 2000). A few studies have 
examined the relationships between descriptive norms and fast food consumption 
(Ball et al. 2010; Dunn et al. 2011), but none has examined salt-related ‘healthier’ 
meal preparation or consumption of Asian foods. 
Habit strength has been assessed in studies of various health related behaviours, 
more specifically, dietary behaviours such as saturated fat (de Bruijn et al. 2008) and 
fruit consumption (de Bruijn et al. 2007). To the candidate’s knowledge, there have 
been no reports of the relationships between salt and sauce use habits with salt-
related dietary behaviours. 
As argued in Chapter 2: Literature review, the Food-Related Lifestyle Model 
(Grunert, Brunsø & Bisp 1993) does not account for the effect of automatic factors 
as predictors of dietary behaviours. Therefore, in this study, two constructs (habit 
strength and descriptive norms
19
) were included as part of the conceptual model to 
represent the automatic (or cue driven) factors. 
  
                                                 
19
 It should be noted that norms could affect behaviour at conscious or unconscious levels (Mollen, 
Ruiter & Kok 2010). In this study, the effect of descriptive norms on behaviour was conceptualised 
as automatic behaviour, hence it was regressed on outcome behaviours directly without intermediary 
factors such as intention. 
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7.1.2 Research Questions, Aims and Hypotheses 
This study was developed to answer the following research questions: 
1. What are the determinants of the foods prepared away from the home and salt-
related ‘healthier’ meal preparation practices?  
2. What are the characteristics of consumers who practice healthy and unhealthy 
meal preparation and eating out practices? 
The aims of this study were as follows: 
1. To describe respondents’ salt use behaviours when they eat out and preparing 
meal at home. 
2. To determine the predictors of foods prepared away from the home and salt-
related ‘healthier’ meal preparation practices. 
3. To identify key groups of consumer (‘segments’) using socio-demographic 
factors, dining out characteristics, personal values, salt knowledge and beliefs, 
dietary behaviours such as eating out behaviours, high salt foods consumption and 
discretionary salt use. 
It was hypothesised that: 
1. Personal values, such as:  
a. universalism will be negatively associated with (i) fast food consumption, 
(ii) Asian food consumption, and positively associated with (iii) salt-related 
‘healthier’ meal preparation practices (HMP); 
b. hedonism and stimulation will be positively associated with (i) fast food 
consumption, (ii) Asian food consumption, and negatively associated with 
(iii) HMP; 
c. conformity and tradition will be negatively associated with (i) fast food 
consumption, (ii) Asian food consumption, and positively associated with 
(iii) HMP. 
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2. Food involvement will be negatively associated with (i) fast food consumption, 
(ii) Asian food consumption, and positively associated with (iii) HMP. 
3. Salt knowledge, more specifically, 
a. higher levels of declarative salt knowledge will be negatively associated 
with (i) fast food consumption, (ii) Asian food consumption, and positively 
associated with (iii) HMP; 
b. higher levels of misconceptions related to salt will be positively associated 
with (i) fast food consumption, (ii) Asian food consumption, and negatively 
associated with (iii) HMP. 
4. Descriptive norms, such as: 
a. descriptive norms for healthy eating (i.e. most people around them eat 
healthily) will be negatively associated with (i) fast food consumption, (ii) 
Asian food consumption, and positively associated with (iii) HMP; 
b. descriptive norms for eating out (i.e. most people around them eat out) 
will be positively associated with (i) fast food consumption, (ii) Asian food 
consumption, and negatively associated with (iii) HMP. 
5. Habit strength, more specifically,  
a. table salt use habits will be positively associated with (i) fast food 
consumption, (ii) Asian food consumption, (iii) high salt food consumption, 
and negatively associated with (iv) HMP; 
b. table salt use habits will be indirectly related to (i) fast food consumption 
and (ii) Asian food consumption through high salt food consumption. 
c. sauce use habits will be positively associated with (i) fast food 
consumption, (ii) Asian food consumption, (iii) high salt food consumption, 
and negatively associated with (iv) HMP; 
d. sauce use habits will be indirectly related to (i) fast food consumption and 
(ii) Asian food consumption through high salt food consumption. 
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7.2 METHODS 
The survey procedure, questionnaire and data screening processes have been 
described in Chapter 4: Methods. The data analyses for this chapter were conducted 
in stages as described in Table 7.1. 
Table 7.1: Research aims and corresponding statistical analysis 
Aims Statistical analysis 
1. To describe eating out and meal 
preparation behaviours in the study 
population  
Descriptive statistics such as 
frequencies, percentages, mean, standard 
deviation  
 
2. To examine the bivariate relationships 
between eating out behaviours, meal 
preparation practices and other dietary 
behaviours associated with high salt 
intake 
 
Bivariate correlations 
 
3. To assess the unidimensionality of the 
measurement scales* 
 
Confirmatory factor analyses 
 
4. To assess the fit of the proposed 
structural model 
 
 
Structural equation modelling 
5. To segment study sample based on the 
eating out behaviours, ‘healthier’ meal 
preparation behaviours, personal values 
and food involvement 
 
Cluster analysis 
6. To profile the segments using socio-
demographic factors, dietary behaviours 
which include eating out behaviours, 
high salt foods consumption and salt use 
Analysis of variance (ANOVA) and 
Chi-square tests 
*Aim 3 is a necessary step prior to conducting structural equation model testing. However, this is not 
the aim of this study, therefore the results of confirmatory factor analyses are presented in Appendix 
E1. 
 
Structural equation modelling was conducted to test the hypothesised relationships 
specified in the previous section. Direct paths were specified between predictors and 
outcome variables as per Figure 7.3. In addition, paths between predictor variables 
(for example, age and food involvement) were specified based on the literature.  
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Note: Purple coloured lines represent proposed relationships between predictors and outcome variables (i.e. hypothesised paths). The green lines represent inter-
relationships between predictor variables. 
 
Figure 7.3: Specification of paths between predictor and outcome variables 
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7.3 RESULTS 
This section is organised as follows. First, respondents’ socio-demographic 
characteristics, eating out and salt-related meal preparation behaviours are described. 
This is followed by the descriptive characteristics of the study variables. Next, the 
summaries of all the measurement scales and structural equation modelling are 
presented. Finally, the outcomes of the segmentation analysis are presented, and the 
profiles of the segments are examined using analysis of variance and Chi-square 
tests.  
7.3.1 Socio-Demographic Characteristics of the Study Participants 
Table 7.2 shows the socio-demographic characteristics of the study participants. 
About four fifths (77.9%) of the respondents were female. More than a third of the 
respondents had tertiary education and an annual household income above $100,000. 
Almost half (49.4%) reported that they were employed on a full time basis and about 
a third (28.2%) were employed on a part time or casual basis.  
7.3.2 Eating Out and Salt Usage Behaviours  
Almost half (41.9%) of the respondents reported that taste was the most important 
factor in choosing places to eat, and slightly more than half (55.8%) indicated that 
they do not think about salt content when ordering their food (Table 7.3).  
7.3.2.1 Eating out and salt-related meal preparation practices  
Tables 7.4 and 7.5 show the frequencies of eating out and salt-related meal 
preparation behaviours of the study participants.  
Almost 40% indicated that they had western take-away meals (37.1%) two or more 
times a month, while only about half of that (23.3%) reported that they had 
consumed Asian take-away meals at the same rate. On the other hand, similar 
proportions reported that they ‘eat in’ at fast food restaurants (32.5%) and ‘eat in’ at 
Asian restaurants (29.0%) two or more times a month (Table 7.4).  
More than half (55.3%) of them reported that they cooked meals from scratch, and 
about two fifths (40.9%) used herbs and spices as flavouring in cooking at least five 
times a week (Table 7.5).  
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Table 7.2: Socio-demographic characteristics of the study sample  
          Sample Census
*
 
  n %   % 
Gender Male 141 22.1 48.6
†
 
 Female 498 77.9 51.4 
     
Age (years) 18-20 13 2.1 3.6
†
 
 21-30 81 12.9 17.6 
 31-40 172 27.3 19.5 
 41-50 170 27.0 19.6 
 51-60 139 22.1 16.8 
 61 - 70 46 7.3 11.1 
 >70 9 1.4 11.8 
     
Highest level of 
education 
Still in school/Left school at 
16 years 
102 16.0  
 Left school at 18 years 62 9.7  
 
 
Technical and Further 
Education (TAFE) or 
college diploma, certificate 
or formal trade qualification 
209 32.8 45.4
‡,§,║
 
 Bachelor degree/Graduate 
Diploma/Graduate 
Certificate 
193 30.3 24.5 
 Postgraduate degree 72 11.3 4.9 
     
Employment Employed full-time 315 49.4 36.6
‡,
 
§,¶
 
 Employed part-time/casual  180 28.2 16.9 
 Home duties/retired/student  109 17.1 33.1 
 Unemployed/looking for 
work 
 11 1.7 3.2 
 Other 23 3.6  
     
Household income 
(AUSD)
 **
  
10,000 or less 8  1.3  
 10,001 to 20,000  21  3.5  
 20,001 to 40,000  64  10.6  
 40,001 to 60,000  73  12.1  
 60,001 to 80,000  98  16.3  
 80,000 to or 100,000  104  17.3  
 Over 100,001 235  39.0  
     
Country of birth Australia 502  78.7 70.9 
 Others  136 21.3  
*
Based on
 
ABS 2006 Census data (Australian Bureau of Statistics 2008). 
†
Based on census data for 
population aged 18 and above. 
‡
Based on individuals aged 15 years and over who stated completed 
qualification. 
§
Denotes slight variation of categories between survey and census.
 ║
Total percentages 
do not add up to 100% due to individuals who did not state or inadequately their level of education. 
¶
Total percentages do not add up to 100% due to individuals who have not stated their employment 
status. 
**
Missing data 6.8%; missing data for other characteristics were less than 3%. 
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Table 7.3: Motives for choosing place to eat and salt use related behaviour 
during eating out  
 n              % 
Most important factor for choosing place to eat    
Tasty food 249 41.2 
Food variety 136 22.5 
Healthy options 73 12.1 
Price 59 9.8 
Restaurant location 28 4.6 
Ambience 21 3.5 
Service 14 2.3 
Other (e.g. serving sizes, cleanliness, dietary requirements) 25 4.1 
   
Judge salt content   
Do not think about salt content 352 55.8 
Description on the menu 134 21.2 
Past experience 110 17.4 
Ask waiter/others at the table 5 0.8 
Other (e.g. taste) 30 4.8 
 
Table 7.4: Self-reported frequencies of eating out behaviours 
 Fast foods Asian foods 
 Eat in Take-aways Eat in Take-aways 
 n % n % n % n % 
Never/Na 243 38.4 202 31.9 228 36.1 292 46.0 
1 time/month 184 29.1 196 31.0 220 34.9 195 30.7 
2-3 times/month 133 21.0 175 27.6 129 20.4 109 17.2 
≥ 1once a week 73 11.5 60 9.5 54 8.6 39 6.1 
 
Table 7.5: Self-reported frequencies of salt-related meal preparation practices 
 ‘Healthier’ meal preparation practices 
 Cooked meals from scratch 
or fresh ingredients 
Used herbs and spices as 
flavouring for cooking 
 n % n % 
Never/Na 12 1.9 31 4.9 
1 time/month 20 3.1 23 3.6 
2-3 times/month 25 3.9 42 6.7 
1-2 times/week 62 9.8 119 18.9 
3-4 times/week 165 26.0 158 25.0 
5-6 times/week 244 38.4 181 28.7 
≥ once a day 107 16.9 77 12.2 
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7.3.3 Relationships between Dietary Behaviours and Salt Use Behaviours 
Table 7.6 shows the associations between the frequencies of consumption of fast 
foods, Asian foods and preparing ‘healthier’ meals with discretionary salt use 
behaviours and other dietary behaviours. 
Salt-related dietary behaviours Consumption of fast foods and Asian foods were 
inversely related to with the salt-related ‘healthier’ meal preparation (HMP) and 
positively with all dietary behaviours associated with higher salt intake 
(consumption of convenience foods, high salt foods and use of ready-made sauces 
and use of salt in cooking). Purchase of low salt foods were inversely related to the 
consumption of fast foods and Asian foods and positively with HMP. 
Fruit and vegetables Higher frequencies of consuming fast foods and Asian foods 
were inversely related to consumption of fruit and vegetables. On the other hand, 
respondents who reported that they engaged in frequent ‘healthier’ meal preparation 
practices also reported that they consumed greater amounts of fruit and vegetables.  
Table 7.6: Bivariate correlations between eating out behaviours, meal 
preparation behaviours and self-reported frequencies of dietary behaviours 
      Fast foods      Asian foods          HMP 
Fast foods
†
 - 0.271** -0.213** 
Asian foods
‡ 
 0.271** - -0.122** 
HMP
§
 -0.213** -0.122** - 
    
Salt-related behaviours    
Convenience meals 0.302** 0.169** -0.259** 
Use of ready-made sauces 0.271** 0.136** 0.009 
High salt foods consumption
║
 0.358** 0.196** -0.081* 
Salt use at the table 0.090
*
 0.060 -0.083
*
 
Use of salt in cooking 0.127
**
 0.120
**
 0.028 
Purchase low salt foods -0.202
**
 -0.083
*
 0.163
**
 
    
Fruit  -0.275** -0.078* 0.159** 
Vegetables -0.174** -0.053 0.314** 
†
The fast food score was calculated by summing frequencies of eating out and having take-away 
meals from fast food restaurants. 
‡
The Asian food score was calculated by summing frequencies of 
eating out and having take-away meals from Asian restaurants. 
§
The ‘healthier’ meal preparation 
(HMP) score were calculated by summing frequencies of cooking meals from scratch and using herbs 
and spices as flavouring in cooking. 
║
The high salt food consumption score was calculated by 
summing frequencies of having salt foods i.e. gravy, sauces, dressing, savoury spreads, processed 
meats, salted snacks and pickled foods. ***p<0.001,**p <0.01, *p<0.05. 
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7.3.4 Structural Equation Modelling 
7.3.4.1 Single indicator latent variables 
Table 7.7 presents the mean, standard deviation (SD) of the rescaled composite 
items, the internal consistency (Cronbach’s alpha value), measurement error and 
factor loading (λ) for each measurement scale. The confirmatory factor analyses of 
these scales are described in detail in Appendix E1. As shown in Table 7.7, the 
Cronbach’s alpha values for all the measurement scales used in this study were 
above 0.7 which were considered ‘good’ (Nunnally 1967). This indicates that all the 
measurement scales used in this study had an adequate level of reliability or internal 
consistency. The regression coefficients and error variances were subsequently 
calculated to form the single indicator latent variables which were used in the 
structural equation model. 
Table 7.7: Decsription of the measurement scales 
Scale M SD α Var λ ME 
Universalism 3.95 0.70 0.73 0.49 0.60 0.13 
Tradition and Conformity  3.92 0.67 0.77 0.45 0.59 0.10 
Hedonism and Stimulation  3.67 0.74 0.73 0.55 0.63 0.15 
Food involvement  3.68 0.71 0.73 0.51 0.61 0.14 
Norms - Eating out behaviours  2.30 0.76 0.81 0.58 0.69 0.11 
Norms - Healthier dietary behaviour  2.45 0.83 0.76 0.70 0.73 0.17 
Habits - sauces  2.09 0.86 0.74 0.73 0.74 0.19 
Habits - use of salt at the table  1.88 1.07 0.87 1.14 1.00 0.15 
High salt foods consumption 2.79 0.84 0.71 0.71 0.71 0.20 
M = mean of the rescaled composite items; SD = standard deviation of the rescaled composite items; 
α = Cronbach’s alpha;  = Fixed regression coefficient; ME = measurement error variance. 
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7.3.4.2 Structural equation model 
The structural equation model testing was conducted based on the hypothesised 
conceptual model shown in Figure 7.3. The results of the structural equation 
modelling based on the fit statistics showed good model fit (χ2 (61) = 112.66, 
p=0.000, with a scaling correction for MLR p = 1.010, CFI = 0.969, TFI = 0.932, 
SRMR = 0.030, RMSEA =0.036, 90% CI (0.026-0.047) PClose = 0.985, AIC= 
28264.45). Examination of the standardised residuals (z-scores) and modification 
indices showed none of the suggested modifications were theoretically relevant. 
Therefore, the model was retained without any further modification (Figure 7.4). 
The model explained 38.1% and 33.4% variance of salt-related ‘healthier’ meal 
preparation, eating out at fast foods restaurants behaviours, and only 18.1% of the 
Asian food eating out behaviour variance. 
Salt-related ‘healthier’ meal preparation was significantly associated with 
universalism (β = 0.239), hedonism and stimulation (β = -0.159), food involvement 
(β = 0.544), sauce use habits (β = -0.134) and declarative salt knowledge (β = 
0.095). 
Fast food consumption was positively associated with high salt food consumption (β 
= 0.399) and descriptive norms of eating out behaviours (β = 0.252), and inversely 
associated with universalism (β = -0.254), food involvement (cooking and meal 
preparation) (β = -0.143) and healthier eating norms (β = -0.125). 
Only two variables, high salt food consumption (β = 0.201) and eating out norms (β 
= 0.273) were directly associated with the consumption of meals purchased from 
Asian restaurants. 
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Note: Due to the complexity of the model, only significant effects (p<0.05) are shown. Coloured lines represent paths of interest  
i.e. hypothesised paths. The blue lines represent reflective paths and green lines represent impulsive or automatic paths. 
 
Figure 7.4: Standardised parameter estimates for consumption of foods prepared away 
   from home (FAFH) and salt-related ‘healthier’ meal preparation practices 
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7.3.5 Cluster Analysis 
A cluster analysis based on the eating out behaviours, salt-related meal preparation 
practices and psychographic factors (values and food involvement) revealed three 
clusters (Figure 7.5) with a ‘fair’ silhouette measure of cohesion and separation20. 
They were named as the ‘empowered, health conscious’, ‘conforming, indulgent’, 
and ‘hedonistic, fast and frugal’. 
 
 
Figure 7.5: Distribution of respondents in the clusters 
 
Table 7.8-7.12 describes the characteristics of each cluster based on their values, 
food involvement and descriptive norms (Table 7.8), salt knowledge and beliefs 
(Table 7.9), high salt food consumption, discretionary salt use and dietary 
behaviours (Table 7.10), eating out and salt-related meal preparation behaviours 
(Figure 7.6), descriptive characteristics of eating out
 
(Table 7.11) and socio-
demographic characteristics (Table 7.12).  
  
                                                 
20
 Silhouette measure of cohesion and separation is an indication of overall goodness of fit for 
clustering solution. The measurement units vary between -1 (poor solution) and +1 (good solution 
quality), with values between 0.2 and 0.5 is considered a fair solution (Mooi & Sarstedt 2011).  
The 
'empowered, 
health concious' 
44% 
The 
'conforming, 
indulgent' 
38% 
The 'hedonistic, 
fast and frugal' 
18% 
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Cluster 1: The empowered, health conscious 
The ‘empowered, health conscious’ cluster represented the largest segment (44%) of 
the sample (Figure 7.5). This segment was characterised by the highest consumption 
of fruit and vegetables, practicing ‘healthier’ dietary behaviours, lowest frequency of 
consumption of high salt foods and lowest frequency in engaging in all the 
‘unhealthy’ dietary behaviours (Table 7.10 and Figure 7.6). The ‘empowered, health 
conscious’ segment comprised larger numbers of older people, females, single 
households and a higher proportion of individuals in the highest income category.  
In comparison to other segments, the consumers in this segment reported that they 
place higher levels of importance on values related to universalism and higher levels 
of involvement with food. They also had the greatest number of people around them 
who make healthier choices and the lowest number of friends and associates who ate 
fast foods and take-away meals.  
Other characteristics which set this segment apart from the other segments were the 
significantly higher levels of importance placed on healthy eating and eating foods 
with lower amounts of salt. More than 50% of the consumers in this segment 
indicated they had not spent any money in fast food restaurants or Asian restaurants 
in the last seven days. 
Many of the consumers in this segment reported that having healthier options on the 
menu was the most important factor for choosing a place to eat. They also indicated 
that they tend to judge salt content by reading descriptions on the menu, and that 
they thought about salt content when they had ordered a meal when they last ate out.  
Cluster 2: The conforming, indulgent 
The ‘conforming, indulgent’ segment represented 38% of the total sample. Slightly 
more than 60% of this group consisted of those between the age of 31 to 50 years, 
and about half (41.2%) of them had reported that they had two or more children 
below 18 living with them.  
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The characteristics of this group appear to be inconsistent with each other. For 
example, their salt knowledge levels were not significantly higher than the 
‘empowered, health conscious’. However, the levels of importance they placed on 
eating healthier foods and low salt foods were not significantly higher than the 
‘hedonistic, fast and frugal’ segment. Accordingly, more than 90% of the consumers 
in this group indicated that they had not thought about salt content when they had 
ordered a meal when they last ate out, and half (42.9%) indicated that taste was the 
most important factor when they are choosing a place to eat. 
The ‘conforming, indulgent’ segment reported the highest frequency of eating foods 
prepared away from the home (FAFH). They also had the greatest number of people 
around them who ate FAFH. Although, there was no significant difference between 
the frequencies of meals eaten out between this segment and the ‘hedonistic, fast and 
frugal’ segment; the self-reported frequencies of dietary behaviours associated with 
salt-related ‘healthier’ meal preparation and consumption of vegetables for this 
segment were significantly higher than the ‘hedonistic, fast and frugal’ segment.  
Cluster 3: The hedonistic, fast and frugal 
The ‘hedonistic, fast and frugal’ segment represented the smallest (18%) group of 
respondents. They were characterised by their highest use of convenience foods and 
lowest self-reported frequencies for all behaviours associated with salt-related meal 
preparation at home including use of ready-made sauces and consumption of fruit 
and vegetables. 
This segment had the highest proportion of men, younger individuals, and the lowest 
proportion of individuals with higher education qualifications and incomes. In 
comparison to other segments, a higher proportion of respondents in this segment 
indicated that price was the most important factor for choosing place to eat. 
The ‘hedonistic, fast and frugal’ consumers tend to attach level of importance on 
hedonism and stimulation more than other segments. This segment also reported the 
lowest levels of food involvement, salt knowledge level and importance of eating 
healthy foods and low salt foods compared to others.  
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The respondents in this segment reported the highest levels of salt taste beliefs and 
misconceptions associated with salt (though the differences in misconceptions 
scores were not significant across groups). Consistent with their beliefs, they had the 
highest frequency of discretionary salt use, and the lowest frequency of purchasing 
low salt food products when shopping for food. They were also less likely to choose 
dishes with lower salt content on the menu when dining out, and in general, they do 
not think about salt content in their food when they dine out. 
Table 7.8: Values, food involvement and descriptive norms of the clusters 
***p<0.001,**p <0.01, *p<0.05. 
 
Table 7.9: Salt knowledge and beliefs of the clusters 
†Statement was reversed prior to analysis. ***p<0.001,**p <0.01, *p<0.05. 
 
 The 
empowered, 
health 
conscious 
The 
conforming, 
indulgent 
The 
hedonistic, 
fast and 
frugal 
 
 Mean SD Mean SD Mean SD F 
Universalism 4.15 0.62 3.71 0.70 4.00 0.73 27.51*** 
Hedonism and 
stimulation 
3.82 0.68 3.48 0.80 3.86 0.72 16.82*** 
Tradition and 
conformity 
4.05 0.61 3.71 0.68 4.05 0.66 21.61*** 
Involvement 3.84 0.68 3.78 0.63 3.09 0.64 58.35*** 
Healthy norms 2.61 0.83 2.36 0.83 2.27 0.80 9.01*** 
Eating out norms 2.15 0.71 2.42 0.77 2.41 0.79 9.76*** 
 
The 
empowered, 
health 
conscious 
The 
conforming, 
indulgent 
The 
hedonistic, 
fast and 
frugal 
 
 Mean SD Mean SD Mean SD F 
Salt knowledge        
Declarative knowledge 8.83 2.27 8.53 2.38 7.55 2.50 12.12*** 
Misconceptions about 
salt 
0.78 0.80 0.78 0.84 0.90 0.88 0.96 
Importance of eating…        
healthy foods 4.39 0.57 4.05 0.64 4.00 0.66 26.84*** 
low salt foods 3.20 1.03 2.68 0.98 2.66 1.19 19.79*** 
Beliefs        
In general, low salt food 
tastes bad 
1.91 1.09 2.20 1.12 2.39 1.11 8.90*** 
Salt should be used in 
cooking to enhance the 
taste of the food 
2.33 1.31 2.63 1.26 2.84 1.24 7.38** 
Fast foods are high in salt 4.72 0.53 4.59 0.64 4.57 0.66 4.57** 
Take-away meals foods 
tend to be low in salt
†
 
4.81 0.50 4.71 0.66 4.66 0.56 3.45* 
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Table 7.10: High salt foods consumption, discretionary salt use and dietary 
behaviours of the clusters 
†Mean frequency of consumption of foods or dietary behaviours. ***p<0.001,**p <0.01, *p<0.05.
 
The 
empowered, 
health 
conscious 
The 
conforming, 
indulgent 
The hedonistic, 
fast and frugal 
 
 Mean
†
 SD Mean
†
 SD Mean
†
 SD F 
High salt foods 
consumption 
       
Cheese (e.g. sliced 
cheese, hard cheese) 
4.08 1.39 4.28 1.49 4.07 1.47 1.49 
Gravy (e.g. gravy 
with mashed 
potatoes, steak)  
2.38 1.28 2.75 1.35 2.82 1.24 7.27** 
Sauces 2.72 1.36 3.41 1.28 3.46 1.55 20.84*** 
Dressings 2.76 1.47 3.07 1.42 2.83 1.46 3.10* 
Savoury spreads  2.95 1.71 3.25 1.78 3.17 1.74 1.92 
Processed meats  2.83 1.33 3.47 1.25 3.18 1.26 16.30*** 
Salted snacks  2.62 1.28 3.30 1.27 3.15 1.33 19.24*** 
Pickled foods  1.74 1.11 1.72 1.13 1.68 1.03 0.11 
        
Use of salt        
at the table 1.51 0.81 1.63 0.85 1.74 0.91 3.19* 
in cooking 1.86 0.93 2.04 0.93 2.10 1.07 3.41* 
Purchase low salt 
foods 
2.47 0.96 2.28 0.99 2.18 0.98 4.60* 
        
Consumption of 
fruit and 
vegetables 
       
Fruit 3.83 1.18 3.37 1.18 3.16 1.07 17.73*** 
Vegetables 4.70 1.39 4.48 1.36 3.77 1.12 19.96*** 
        
When eating out,…        
asked for sauces to 
be served at the side 
1.45 1.00 1.49 0.92 1.52 0.91 0.226 
chose an item with 
lower salt content 
on the menu 
1.54 1.09 1.36 0.85 1.30 0.71 3.634* 
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Figure 7.6: Eating out and salt-related meal preparation behaviours based on clusters
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Table 7.11: Descriptive characteristics of eating out† 
 
 The 
empowered, 
health 
conscious 
(n=280) 
% 
The 
conforming, 
indulgent 
(n=240) 
 
% 
The 
hedonistic, 
fast and 
frugal 
(n=116) 
% 
χ
2
 (df) 
Amount spent (per 
person) in the last seven 
at... 
    
fast food restaurants    93.31(4)*** 
< $25 26.4 58.1 52.0  
>25  3.2 14.8 17.0  
Not applicable 70.4 27.1 31.0  
Asian restaurants    19.48(4)** 
< $25 22.4 32.8 42.4  
>25  21.0 27.8 21.2  
Not applicable 56.7 39.4 36.5  
Most important factor 
for choosing place to eat  
   20.52(8)** 
Variety 22.4 22.9 21.8  
Taste 40.3 42.9 40.0  
Healthy option 17.9 6.9 9.1  
Price 6.1 12.1 13.6  
Others (e.g. serving size, 
special dietary 
requirements- vegan, 
gluten free), cleanliness, 
service) 
13.3 15.2 15.5  
Judge salt content    17.83(6)** 
Past experience 19.8 17.4 12.1  
Description on the menu 25.9 16.9 19.0  
Do not think about salt 
content 
48.2 58.9 67.2  
Others 6.1 6.8 1.7  
During last dinner out     
Add salt to food     
Yes, before tasting  5.4 11.4 12.9 12.46(4)* 
Yes, after tasting 5.7 4.2 0.9  
No 88.9 84.4 86.2  
Add sauces to food    11.07(4)* 
Yes 9.7 16.9 19.8  
No 58.3 48.1 49.1  
No, but food was prepared 
with sauces 
32.0 35.0 31.0  
Think about salt when 
ordering meal 
   8.77(2)* 
Yes 16.5 8.0 11.2  
No 83.5 92.0 88.8  
†
Based on food shopping behaviour during the last main food shopping. ***p<0.001,**p <0.01, 
*p<0.05. 
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Table 7.12: Socio-demographic characteristics of the clusters 
 
 The 
empowered, 
health 
conscious 
(n=280) 
% 
The 
conforming, 
indulgent 
(n=240) 
 
% 
The 
hedonistic, 
fast and 
frugal 
(n=116) 
% 
χ2 (df) 
Gender    8.26(2)* 
Male 17.5 23.1 30.4  
Female 82.5 76.9 69.6  
Age     
<=30 10.7 17.4 21.2 40.82(6)*** 
31-40 22.8 30.6 31.9  
41-50 24.3 33.2 19.5  
>=51 42.3 18.7 27.4  
Education     
Left school at 16/18 years 22.3 27.8 30.2 6.27(4) 
Technical and Further 
Education (TAFE) or college 
diploma, certificate or 
formal trade qualification 
31.8 31.6 36.2  
Bachelor degree/Graduate 
Diploma/Graduate 
Certificate/Postgraduate 
46.0 40.5 33.6  
Employment    9.51(4) 
Employed full-time 57.3 45.7 54.5  
Employed part-time/casual 24.4 35.2 32.1  
Home duties/retired/ 
student/unemployed/looking 
for work 
18.3 19.2 13.4  
Household income    6.54(4) 
10,000 to 40,000  13.4 16.1 16.7  
40,001 to 80,000  24.4 30.0 34.3  
Over 80,000 62.2 53.9 49.1  
Number of people in 
household 
    
Alone - two 44.3 36.7 43.1 6.18(6) 
Three 19.0 18.1 18.1  
Four  21.2 27.4 19.0  
Five or more 15.4 17.7 19.8  
Number of children below 
18 years 
    
None 58.5 43.0 56.5 25.10(6)*** 
One 16.9 15.7 14.8  
Two  15.1 30.6 14.8  
Three or more 9.6 10.6 13.9  
***p<0.001,**p =0.01, *p<0.05. 
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7.4 DISCUSSION  
In this chapter, a conceptual model for consumption of foods prepared away from 
the home (FAFH) and salt-related ‘healthier’ meal preparation (HMP) was tested 
using structural equation modelling. The next section discusses the study findings 
based on the hypotheses according to the conceptual model (Figure 7.7 and Figure 
7.8) followed by discussion based on the profiles of the cluster analysis. 
Subsequently, the study strengths, limitations and future research directions are 
discussed. 
7.4.1 Values, Reflective Factors (Food Involvement, Salt Knowledge) 
 
Note: Blue coloured paths colours represent hypothesised relationships for values and reflective 
factors with which are discussed below. 
 
Figure 7.7: Hypothesised pathways for values and reflective factors 
7.4.1.1 Values  
Universalism Universalism was inversely associated with eating fast foods and 
positively with HMP. Thus, hypotheses H1.a(i) and H1.a(iii) were supported, but not 
hypothesis H1.a(ii) which proposed relationships between universalism and the 
consumption of Asian foods.  
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The relationships between universalism and the dietary behaviours were as expected 
and corroborates the findings of other investigators who have shown universalism is 
positively associated with organic food consumption (Lea & Worsley 2005), 
genetically modified food acceptance (Honkanen & Verplanken 2004), free-range 
meat buying behaviour (de Boer, Hoogland & Boersema 2007), food choice motives 
such as ‘natural content’ and ethical concern (Pohjanheimo et al. 2010) and the 
Food-Related Lifestyle Model (i.e. the dimension on organic products and health, 
and importance of product information) (Brunsø, Scholderer & Grunert 2004c). 
‘Hedonism and stimulation’ Consistent with hypothesis H1.b(iii), ‘hedonism and 
stimulation’ were inversely associated with HMP. In contrast, no relationships were 
observed between ‘hedonism and stimulation’ and FAFH. Thus, hypotheses H1.b(i) 
and H1.b(ii) were rejected.  
Individuals who prioritise hedonism and stimulation are expected to seek for 
pleasure and excitement and therefore be less likely to have a healthy lifestyle 
(Divine & Lepisto 2005). They also tend to rely on convenience food services which 
include eating out and take-aways (Botonaki & Mattas 2010). Therefore, the lack of 
relationships either direct or indirect between ‘hedonism and stimulation’ and FAFH 
was unexpected. 
‘Hedonism and stimulation’ were positively associated with food involvement and 
misconceptions related to salt. These observed relationships were as expected 
(Botonaki & Mattas 2010; Brunsø, Scholderer & Grunert 2004c). 
‘Tradition and conformity’ Other researchers have shown that tradition was 
positively associated with concern about health (food choice motives) (Pohjanheimo 
et al. 2010), and inversely related with eating out (Rose, Kahle & Shoham 1995). 
Conformity appears to be related to interest and involvement in cooking (Brunsø, 
Scholderer & Grunert 2004c), and negatively related to use of convenience food 
services (Botonaki & Mattas 2010) and consumption of vegetables (Nijmeijer, 
Worsley & Astill 2004).  
In contrast, in this study ‘tradition and conformity’ was not directly related to any 
outcome behaviours or food involvement. Therefore, hypotheses H1.c(i), H1.c(ii) 
and H1.c(iii) were rejected.  
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The lack of direct relationships was not unexpected (Divine & Lepisto 2005; 
Fotopoulos, Krystallis & Anastasios 2011; Goldsmith, Frieden & Henderson 1997). 
Fotopoulos, Krystallis and Anastasios (2011) reported that their effort to find direct 
relationships between value domains and food purchasing behaviour using simple 
bivariate correlations and structural equation modelling was unsuccessful. Several 
researchers have suggested that values, being an abstract and stable concept, tend to 
influence behaviours through other constructs such as involvement and motives (de 
Boer, Hoogland & Boersema 2007), convenience orientation, food involvement 
(Botonaki & Mattas 2010), and attitudes or motives (Pohjanheimo et al. 2010). 
7.4.1.2 Food involvement  
In Study 3, the food involvement scale was analysed as two constructs; food 
involvement (importance of food) and food involvement (cooking and meal 
preparation). However, in this study, analysis of the confirmatory factor analyses 
showed that the two constructs were very closely related, and therefore, a single 
construct was used (see Appendix E1, Figure E1.4 for results of confirmatory factor 
analysis).  
In support of hypotheses H2.(i) and H2.(iii), there were significant negative 
associations between fast foods consumption and food involvement, and positive 
associations between HMP and food involvement. Although there was no direct 
relationships between food involvement and consumption of Asian foods (thus, 
rejecting hypothesis H2.(ii)), there were significant indirect paths between food 
involvement with Asian foods through salt knowledge, sauce use habits and high 
salt foods consumption (Appendix E2, Table E2.1). Similar indirect paths were also 
observed for fast foods consumption. Together, these results showed that individuals 
with higher levels of food involvement are likely to engage in healthier dietary 
behaviour by adopting HMP at home, less eating out and fewer take-aways.  
The findings corroborate other studies which have shown individuals with higher 
levels of involvement tend to have healthier diets (Barker et al. 2008; Lawrence et 
al. 2011; Marshall & Bell 2004). Similarly, individuals who have higher levels of 
convenience orientation tend not to enjoy the meal preparation process (Botonaki, 
Natos & Mattas 2009; de Boer et al. 2004; Olsen, Prebensen & Larsen 2009); and 
love of cooking is negatively related to take-away food consumption (Mohr et al. 
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2007). Since the food involvement scale was analysed as a single construct which 
encompasses both general interest in food, and meal preparation, it was not possible 
to determine whether consumption of FAFH is due to lack of general interest in 
foods or more specifically, to lack of involvement in meal preparation.  
7.4.1.3 Salt knowledge  
Similar to Study 3, there was a significant positive relationship between declarative 
salt knowledge and HMP. There were no significant relationships between 
declarative salt knowledge and FAFH; thus hypotheses H3.a(i) and H3.a(ii) were 
rejected. Indirect analyses (Appendix E2, Table E2.2) revealed that there were 
significant indirect relationships between declarative salt knowledge and FAFH 
through sauce use habits on fast foods and high salt foods consumption. 
The results of this study cannot be directly compared with others because none has 
examined relationships between salt knowledge and FAFH. In general, the reported 
relationships between nutrition knowledge and FAFH have been inconsistent 
(Beydoun, Powell & Wang 2009; Satia, Galanko & Siega-Riz 2004; Tepper, Choi & 
Nayga Jr 1997). This is probably because different areas of nutrition knowledge 
have been measured in these studies (for example, the current study only examined 
salt knowledge) and presence of other factors which may be more important in 
influencing dietary behaviour such as convenience, taste and influence of family 
members (Dunn et al. 2008). 
7.4.2 Automatic Factors (Descriptive Norms and Habit Strength) 
Note: Solid colours represent hypothesised relationships for automatic factors which are discussed 
below. 
Figure 7.8: Hypothesised pathway for automatic factors 
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7.4.2.1 Descriptive norms  
As hypothesised, descriptive norms for healthy eating were inversely related to fast 
food consumption, and descriptive norms for eating out were positively associated 
with the consumption of FAFH. Previous studies in Australia on the relationships 
between descriptive norms and fast food have shown mixed results (Ball et al. 2010; 
Dunn et al. 2011).  
No significant relationships were observed between descriptive norms for healthy 
eating with Asian foods consumption and HMP. There are a few possible reasons for 
the lack of effect between descriptive norms of healthy eating with HMP. The first 
and the most likely reason is that the items which represented HMP behaviours were 
very specific to meal preparation at home, while the descriptive norms for healthy 
eating were related to norms during eating out and general healthy eating. It could 
also be because individuals tend to overestimate the prevalence of undesirable 
behaviours (Larimer & Neighbors 2003; Schultz et al. 2007)(i.e. in this scenario 
unhealthy eating habits).  
Further, norms were conceptualised as automatic or unconscious behaviour (Aarts & 
Dijksterhuis 2003; Rivis & Sheeran 2003; Vartanian, Herman & Wansink 2008), 
and therefore, it was tested as having direct effect on the behaviour. On the other 
hand, norms could also exert their effect on behaviour at a conscious level through 
beliefs and learning (Ajzen 1991; Bandura 1986). It is also possible that an 
intermediary variable or moderators such as perceived benefits (Rimal et al. 2005) 
might be needed to explain the effect of descriptive norms on dietary behaviour.  
7.4.2.2 Habit strength  
Sauce use habits were positively associated with consumption of high salt foods and 
inversely with HMP. No direct relationships were observed between sauce use 
habits with FAFH. On the other hand, there were significant indirect effects paths 
between sauce use habits and the consumption of FAFH through consumption of 
high salt foods (Appendix E2, Table E2.3).  
Previous studies had shown that exposure to higher levels of salt increases the level 
of salt preferred in foods (Bertino, Beauchamp & Engelman 1986). Taste 
preferences for unhealthy foods, including salted snacks and potato chips were 
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associated with increased consumption of fast foods (Bauer et al. 2009). Although, it 
is not possible to confirm the direction of causality in this study, the results suggest 
sauce use habits leads to high salt foods consumption which results in higher 
consumption of FAFH. It is also possible that frequent consumption of FAFH which 
are high in salt (Dunford et al. 2010; Jaworowska et al. 2012) could lead to higher 
salt taste preferences, and hence consumption of high salt foods.  
No direct or indirect relationships were observed between habits of using of salt at 
the table with any of the outcome behaviours. This is most likely due to the use of 
outcome behaviours which were not directly related to use of table salt.  
7.4.3 The Consumer Segmentation 
The cluster segmentation of this study identified three clusters. Importantly, the 
findings showed that clusters (the ‘conforming, indulgent’ and the ‘hedonistic, fast 
and frugal’) which consume FAFH on a frequent basis also tend to consume higher 
amounts of high salt foods, reported frequent use of discretionary salt and lower 
frequency of purchasing low salt food products.  
Several demographic characteristics of these clusters were similar to other cluster 
analyses reported in the literature. For example, the higher proportion of women in 
the cluster associated with healthier behaviours, and the higher proportion of men 
and younger adults in the cluster with unhealthy lifestyles (Kolodinsky & Reynolds 
2009; Stricker et al. 2012). Similarly, the consumer segment with higher 
consumption of FAFH with lower levels of fruit and vegetables intake has also been 
reported before (Glanz et al. 1998). 
Among others, the ‘conforming, indulgent’ and the ‘hedonistic, fast and frugal’ 
segments differed in their use of convenience foods and FAFH. This is probably 
because there are different sets of values which are associated with convenience 
foods or ready-meals and use of convenience food service (eating out, take-away 
and delivery) (Botonaki & Mattas 2010). 
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Certain inconsistencies were observed in relation to psychosocial factors and dietary 
behaviours in the cluster analysis. For example, the ‘conforming, indulgent’ 
respondents had higher levels of salt knowledge and ranked high in meal preparation 
at home. However, they did not attach higher levels of importance to eating healthily 
or to low salt foods than the ‘hedonistic, fast and frugal’ respondents. The 
‘conforming, indulgent’ segment also consumed higher amounts of fast foods than 
the ‘hedonistic, fast and frugal’ segment.  
Inconsistencies observed in consumer behaviours are not uncommon (Kolodinsky & 
Reynolds 2009). This could be because food choices are influenced by a variety of 
factors such as taste, nutritional value, cost and convenience (Bowman 2005; Glanz 
et al. 1998), and the importance of these factors vary for each individual. It has been 
shown that taste and cost are more important than nutrition to most people (Glanz et 
al. 1998), and consumers who might be aware of the long term consequences of 
eating fast foods may still do so due factors such as taste (Dunn et al. 2008), and no 
sense of urgency or immediate gratification (Zhang & Rashad 2008). Those who 
considered nutrition to be unimportant also tended to eat more fast food and 
processed meats than those who thought nutrition was important (Bowman 2005). 
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7.5 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS
21
 
In this study, eating out behaviours were differentiated by cuisines i.e. western vs. 
Asian due to the differences in nutrient content between these two types of cuisines 
(Smith et al. 2012), and not where the food was consumed (van der Horst, Brunner 
& Siegrist 2011a). Lack of a precise definition of what constitutes FAFH (Burns et 
al. 2002) or more specifically fast foods and take-aways made it difficult to compare 
the present results with other studies (Miura, Giskes & Turrell 2009; Smith et al. 
2009).  
Although, habit strength is ideally measured in controlled settings (Kremers, van der 
Horst & Brug 2007), the self-reported habit index made it possible to measure habit 
strength in a large population survey. Even though, the instrument had been used in 
various studies (de Bruijn et al. 2008; Kremers, van der Horst & Brug 2007; 
Verplanken & Melkevik 2008), several participants in this study had difficulty in 
comprehending the differences between some of the items. It is not known whether 
this issue is specific to the individuals in this study or it is an indication that the 
instrument needs to be further developed and validated in different population 
groups. 
Higher frequencies of eating FAFH were associated with higher salt consumption. It 
is possible that respondents made healthier choices during their purchases (Smith et 
al. 2012). However, the chances of having low salt foods at these establishments 
were low as even healthier foods such as salad has been shown to contain high 
amount of salt (Dunford et al. 2010).  
Situational cues were not included as part of the conceptual model. Nevertheless, the 
results of the descriptive analysis (Appendix E3, Table E3.1), showed that most 
respondents who added salt (more importantly, those who added salt before tasting 
their meal) also reported that others at their table used salt. This suggests likely 
influence of situational cues (such as the presence of salt shaker) and descriptive 
norms over salt use behaviour which could be explored in future studies.  
                                                 
21
 Only specific limitations pertaining to the measures and analysis methods used in this study are 
discussed in this chapter. The limitations pertaining to the study design and sampling methods has 
been addressed in Chapter 4: Methods. Similar limitations to Study 2 and Study 3 are addressed in 
Chapter 8: General discussion. 
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Both, fast foods and Asian foods tend to be high in salt, and therefore frequent 
consumption of these foods represent ‘unhealthy’ dietary behaviours. The results 
showed that predictors for Asian foods were not similar to those for fast foods. It has 
been shown that consumers who were concerned about nutrition tend to avoid fast 
food, but not table service restaurants (Binkley 2006). For example, the 
‘empowered, health conscious’ segment reported that they ate more frequently at 
Asian restaurants than at fast food outlets. This requires more research and if this is 
true, consumers need to be made aware that the nutritional quality especially the salt 
content of foods in these restaurants can be as high as in fast food restaurants 
(Jaworowska et al. 2012). 
7.6 CONCLUSION  
In summary, the results of the structural equation modelling showed support for the 
proposed conceptual model. The model showed the influence of reflective as well as 
automatic factors. Identification of automatic factors plays an important role in 
designing health promotion campaigns as these factors are not easily amenable to 
change.  
Cluster analysis highlighted two consumer segments which reported higher 
frequencies of consuming FAFH, high salt foods and use of discretionary salt. Thus, 
targeting these segments for future health promotion initiatives are of importance. 
Initiatives which could possibly be considered for these segments are discussed in 
the Chapter 8: General discussion.  
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What is already known about this topic? 
• Individuals who prioritise universalism tend to opt for healthier dietary 
behaviours. 
• Knowledge and descriptive norms plays an important role in influencing 
behaviour. 
• There are demographic and psychographic differences between consumers 
who opt for healthier diet compared to those who frequently consume fast 
foods.  
What this study adds? 
• Demonstrated relationships between values such as universalism, hedonism 
and stimulation with fast foods and 'healthier' meal preparation practices.  
• Confirmed the importance of knowledge as a predictor of 'healthier' meal 
preparation practices.  
• Demonstrated the evidence of the role of habits and descriptive norms in 
dietary behaviours. 
• Showed that increased consumption of high salt foods was directly 
associated with higher consumption of fast foods and Asian foods (which are 
also high in salt).  
• Suggested the inter-relationships between reflective and automatic factors in 
predicting dietary behaviours.  
• Consumer segments with higher consumption of FAFH and convenience 
meals also had frequent use of discretionary salt and higher consumption of 
high salt foods.  
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CHAPTER 8: GENERAL DISCUSSION 
This chapter summarises the findings from all four studies and discusses their 
implications for theory, nutrition policy and the practice of nutrition promotion. In 
doing so, a new conceptual framework is proposed for future research. Finally, this 
chapter also addresses the broad limitations of the studies and provides 
recommendations for future research. 
8.1 KEY FINDINGS 
As discussed in Chapter 1, this thesis aimed to answer two main research questions: 
1. What is the role of salt knowledge in salt-related dietary behaviours?  
2. Do both reflective and automatic (impulse, cue-driven) factors predict salt-related 
dietary behaviours?  
This section provides a summary of the key findings in relation to these two 
questions. 
8.1.1 Salt Knowledge  
The importance of nutrition knowledge in determining dietary behaviour has often 
been debated due to the inconsistencies observed in the relationships between 
knowledge and dietary behaviours. Several researchers have attributed this issue to 
the poor conceptualisation of nutrition knowledge and the use of unreliable 
questionnaires to measure nutrition knowledge (Parmenter & Wardle 2000; Worsley 
2002). By using a validated salt knowledge questionnaire, in a series of studies 
(Study 2, Study 3 and Study 4), this thesis has demonstrated that declarative salt 
knowledge is an important predictor of salt-related dietary behaviours. Study 2 
showed that declarative salt knowledge was directly related to discretionary salt use, 
while Studies 3 and 4 showed that declarative salt knowledge was directly related to 
salt-related ‘healthier’ meal preparation. In Study 4, there were also indirect inverse 
relationships between salt knowledge and the consumption of foods prepared away 
from the home. Together, these findings suggest the importance of declarative salt 
knowledge for nutrition education and promotion.  
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8.1.2 Reflective vs. Automatic (Impulsive, Cue-Driven) Behavioural Processes  
Increasingly, researchers in the area of behavioural science have begun to recognise 
the importance of studying both reflective or cognitive factors as well as automatic 
(impulsive, cue-driven) factors (Grunert et al. 2012; Hofmann, Friese & Wiers 2008; 
Jensen et al. 2012). 
Although, Studies 3 and 4 used different measures and factors to predict salt-related 
dietary behaviours, there were two consistent themes which emerged from these 
studies. First, there were interrelationships between reflective and automatic factors. 
It is clear, then, that the use of two sets of predictors facilitates the understanding of 
salt-related dietary behaviours.  
Second, in both studies, the most important predictor of healthier dietary behaviours 
(i.e. salt-related ‘healthier’ meal preparation practices) was food involvement (a 
reflective or cognitive factor). In contrast, automatic factors (for example, situational 
cues for convenience-oriented meal preparation practices and descriptive norms for 
fast foods consumption) outweighed the importance of the reflective factors as the 
most important predictor of high salt-related dietary behaviours. 
Although no causality can be implied directly from these cross-sectional studies, the 
results suggest that unhealthy behaviours are mainly driven by impulsive or 
automatic processes. On the other hand, healthier dietary behaviours are driven by 
reflective processes. This may explain why despite knowing the consequences of 
unhealthy dietary behaviours, consumers still choose to engage in such behaviours 
(although it can be argued that consumer motives may change according to usage 
situations).  
Therefore, although the rational and automatic (impulse or cue driven) factors are 
‘complementary’ in explaining dietary behaviours as suggested by Grunert et al. 
(2012), the importance of each factor may differ based on whether it relates to 
healthy or unhealthy dietary behaviour.  
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Understanding the most important ‘modifiable’ predictors of a particular behaviour 
may facilitate the design of better targeted and cost effective health promotion 
campaigns. For example, rational approaches such as education which promotes 
skill learning and subsequently habit formation might be prioritised to promote 
adoption of ‘healthier’ dietary behaviours, while strategies related to automatic 
factors, such as environmental changes, may be more important to combat 
‘unhealthy’ dietary behaviours or unhealthy habits.  
8.1.2.1 Towards a new conceptual framework  
The Food-Related Lifestyle Model was used as a basis to develop the conceptual 
models for Studies 2, 3 and 4. Based on the findings of this thesis, a new conceptual 
framework (Figure 8.1) which incorporates both reflective and automatic factors is 
proposed as a basis for future research. The new conceptual framework proposes 
three principal pathways supported by the thesis findings: 
1. Socio-demographic pathways: Socio-demographic factors can be directly related 
to dietary behaviours and/or mediated through reflective factors such as food 
involvement and salt knowledge. 
2. Reflective pathways: Personal values are directly related to dietary behaviours 
and/or mediates the relationship between cognitive factors such as food involvement 
and knowledge with dietary behaviours.  
3. Automatic pathways: Automatic factors such as habits, descriptive norms or 
situational cues are likely to be directly related to dietary behaviours and/or mediates 
the relationship between interpersonal factors such as impulse buying tendency with 
dietary behaviours.  
In addition, it is also proposed that there will be inter-relationships between 
reflective and automatic factors. 
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Figure 8.1: Proposed conceptual framework for future studies 
 
Salt related 
dietary 
behaviours 
Intra-personal factor 
Personal values 
(universalism, hedonism, 
stimulation) 
 
  
  
  
  
 
Automatic factors  
 Situational cues 
 Descriptive norms 
 Habit strength 
  Reflective 
factors 
 Food involvement 
 Meal planning 
 Food shopping 
 Salt knowledge 
  
  
  
  
Intra-personal factor 
Impulse buying tendency 
(affective and cognitive)  
Socio-demographic 
factors 
 
Note: Purple arrow represent socio-demographic pathway, 
Green arrow represents automatic or impulsive pathway, 
Blue arrow represents reflective or rational pathway 
 
  
  
213 
 
8.1.2.2 Reflective factors 
Values Past studies have shown personal values, more specifically, higher levels of 
importance attached to universalism are positively associated with healthier dietary 
behaviours (Brunsø, Scholderer & Grunert 2004c; Worsley 1998), while higher 
levels of importance attached to hedonism are inversely related to healthy lifestyle 
(Divine & Lepisto 2005). Study 4 extends these findings by demonstrating that 
universalism was positively associated with salt-related ‘healthier’ meal preparation 
practices associated with lower salt use, while hedonism and stimulation were 
inversely related to salt-related ‘healthier’ meal preparation practices. Indeed, it has 
been shown individuals tend to evaluate taste (Allen, Gupta & Monnier 2008) and 
liking (Pohjanheimo et al. 2010) based on their values (namely hedonism). 
The marked differences in dietary behaviours associated with value prioritisation 
indicates that values can be used in designing nutrition education messages and 
persuasive programmes to enhance their relevance and acceptance by the target 
group (Goldsmith, Frieden & Henderson 1997). This will be discussed in the later 
section on implications for nutrition policy and promotion. 
Food involvement Food involvement was positively associated with salt-related 
‘healthier’ meal preparation practices. Higher levels of food involvement were also 
related to higher levels of salt knowledge. The cluster analyses showed consumer 
segments with lower levels of food involvement had higher levels of convenience-
oriented behaviours, such as relying on convenience foods or foods prepared away 
from the home and tend to exhibit unhealthy dietary behaviours. Taken together, this 
suggests that involvement with food plays a very important role in predicting 
healthier habits and could potentially be a very useful tool for health promotion 
strategies (see implications for nutrition policy and promotion). 
The discovery of the differences between the two constructs of food involvement is 
important (i.e. the ‘importance of food’ and ‘cooking and meal preparation’ and its’ 
relationships with outcome behaviours in Study 3). The findings support the 
suggestions by Marshall and Bell (2004) that the role of food involvement in 
influencing dietary behaviour may vary across stages of food transformation from 
purchasing to preparation and consumption. However, more research is needed to 
confirm this proposition.  
  
214 
 
8.1.2.3 Automatic (impulse, cue-driven) factors 
To the candidate’s knowledge, to date no research has studied the relationships 
between impulse buying tendency or sauce use habits and salt-related dietary 
behaviours. 
Impulse buying tendency The results of Study 4 showed the relationships between 
impulse buying tendency with convenience-oriented meal preparation practices and 
salt-related ‘healthier’ meal preparation practices. They also suggested differences 
between the two constructs of impulse buying tendency. 
Habits The results of the structural equation modelling showed that sauce use habits 
were: 1) inversely associated with salt-related ‘healthier’ meal preparation 2) 
positively associated with the consumption of high salt foods, and, 3) the 
relationships between sauce use habits with the consumption of foods away from the 
home were mediated by consumption of high salt foods. Together, these findings 
suggest the importance of habits in the modulation of salt taste preferences.  
Descriptive norms In contrast to subjective or injunctive norms, descriptive norms 
have received less attention in the literature. It has been suggested that descriptive 
norms are easier to manipulate (Rimal et al. 2005), and therefore any relationships 
observed could potentially be useful for future intervention strategies. Study 3 
extended previous findings which have shown the relationships between descriptive 
norms and fast foods consumption (Ball et al. 2010; Dunn et al. 2011) to new food 
category (i.e. Asian foods consumption). In addition, Study 3 also showed that 
healthier descriptive norms (i.e. having people making healthier choices) resulted in 
lower consumption of fast foods. Together, these findings emphasise the importance 
of the influence of others in influencing dietary behaviours related to eating foods 
prepared away from the home. 
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8.2 IMPLICATIONS FOR NUTRITION POLICY AND PROMOTION 
Successful reduction in population salt consumption is possible. For example, in 
Finland, salt intake has been successfully reduced since the 1970s through a multi-
pronged approach which includes consumer education, working with the food 
industry and legislators (Pietinen et al. 2008). However, the salt reduction initiatives 
in Australia lag behind other developed countries such as UK and Canada (Webster 
et al. 2011).  
Using findings from Studies 2, 3 and 4, this section highlights the most important 
implications and potentially most modifiable target groups (identified through 
cluster analysis). Subsequently, it also proposes a cost effective strategy for health 
promotion through strategic partnerships and collaborations, which can be used in 
conjunction with existing programs in Australia to promote salt reduction in the 
population. 
8.2.1 Product Reformulation 
In Australia, most population salt reduction efforts have been focused on product 
reformulation (Department of Health and Aging 2012). The results from Study 4 
showed that consumption of high salt food was positively related to foods prepared 
away from the home indicating that high salt taste preferences might be associated 
with eating out behaviours (Kim & Lee 2009).  
Thus, this supports the current approach to collaboration with the food industry to 
reduce salt content across food products and foods prepared away from the home 
(Australian Division of World Action on Salt and Health n.d.) in reducing the 
population’s exposure to salt. However, while product reformulation can be 
effective, it may take time. Indeed, the four-year long initiative to reduce salt content 
in ready meals in Australia has resulted in less than 1% reduction in the overall 
mean sodium content in ready meals whilst sodium content in ambient ready meals 
has increased by 20 mg/100g (Christoforou, Dunford & Neal 2013).  
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In addition, low salt products may not be well received by consumers. Consumers’ 
perceptions about poor tasting, low salt products has been noted as one of the 
reasons which has led to poor uptake of salt reduced products (Institute of Medicine 
(US) Committee on Strategies to Reduce Sodium Intake 2010), and to the decision 
by one manufacturer to reintroduce salt into salt reduced products (Campbell Soup 
Company 2011).  
Thus, a successful salt reduction strategy requires a comprehensive framework 
(Cobb, Appel & Anderson 2012), which addresses both the food supply and 
consumer demand, such as those implemented in Finland and the UK (Webster et al. 
2011). There is also a need to correct the misconceptions and beliefs which exist 
about the use of salt in food. Changes in consumer salt taste beliefs are likely to 
induce changes in salt usage behaviour, which might lead to the alteration of taste 
preferences and eventually acceptance and preference of lower salt products 
(Bertino, Beauchamp & Engelman 1982; Blais, Pangborn & Borghani 1986).  
8.2.2 Consumer Education  
Studies 2, 3 and 4 showed the importance of salt knowledge in influencing salt-
related dietary behaviours and salt taste beliefs in use of discretionary salt (Study 2). 
There are several approaches which utilise this information to promote healthy 
eating and salt reduction (Figure 8.2). For example, a general campaign to increase 
awareness of salt and the importance of choosing foods with lower salt. The salt 
awareness campaign conducted by Food Standards Agency (UK) (Mackison, 
Wrieden & Anderson 2009) raised the level of awareness of salt issues which 
resulted in consumers asking to see nutrition information on salt in the food being 
displayed at eating out outlets, such as fast foods restaurants and canteens 
(Mackison, Wrieden & Anderson 2009). Such awareness campaigns are effective 
ways to ensure top-of-mind levels of awareness among consumers, including those 
who are health conscious such as the ‘empowered, health conscious’ and the 
‘rational, health conscious’.  
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Figure 8.2: Illustrative positioning of consumer segments based on salt-related dietary behaviours and salt knowledge levels 
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Communication programmes should make consumers more aware of their ability to 
reduce the salt content of their meals especially when they are eating out. For 
example, they can order fries without salt, or chose not to add table sauces to their 
meal. It is also worth noting that most consumers in Study 4 indicated low levels of 
engaging in healthier dietary practices when eating out, i.e. asking for sauces to be 
served on the side or choosing items low in salt. This is probably because such 
messages have not been widely publicised but could be considered as future 
intervention strategies. 
Other Australian studies have shown that there is a demand among Australians for 
educational classes on meal planning and healthier meal preparation (Meat and 
Lifestock Australia 2013; Welch et al. 2009). Thus, such programmes are likely to 
be well received. Meal planning and preparation in advance also may help 
consumers to avoid temptation of relying on convenience and pre-cooked meals 
(Welch et al. 2009). 
The demand for convenience foods (Olsen 2012) and foods prepared away from the 
home will continue to increase (Australian Bureau of Statistics 2011; USDA 
Economic Research Service 2012) due to time scarcity (Jabs & Devine 2006). Thus, 
the promotion of ‘healthier’ meal preparation or eating at home may not be 
applicable to all consumers.  
It has been shown that consumers with higher levels of nutrition knowledge who eat 
out tend to have better overall dietary quality (Beydoun, Powell & Wang 2009). 
This suggests the importance of knowing how to make healthier choices. The results 
of the cluster analyses showed that respondents in the ‘impulsive, hedonistic’ 
segment and the ‘conforming, indulgent’ segment reported higher frequencies of 
consumption of meals prepared away from the home or convenience meals. They 
also had lower levels of salt knowledge and higher levels of food involvement. 
Hence, nutrition education which empowers consumers such  as those in the 
‘impulsive, hedonistic’ segment and the ‘conforming, indulgent’ segment by 
teaching them to select, and prepare healthier meals using convenience foods or 
making healthier choices when eating out should be considered.  
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This will ensure they are able to make healthier choices in situations where they are 
unable to prepare their meal at home. Health promoters might consider increasing 
the levels of knowledge among consumers in these segments, leveraging on their 
interest with food through ‘fun’ hands-on cooking programs (Food Playground Pte 
Ltd 2012), instead of the traditional method of delivering nutrition education. 
Evidence of modifiable factors such as knowledge and salt taste beliefs which 
mediate the influence of socio-demographic factors on discretionary salt use (Study 
2), provides an opportunity for the design of effective behavioural change 
interventions which operate on these mediators. For example, at present, most 
national salt reduction strategies include consumer education and awareness 
campaigns (Webster et al. 2011). Thus, the identification of reflective or cognitive 
mediators in this study would facilitate the creation of tailored nutrition education 
programmes to suit the needs of smaller segments of population and possibly assist 
in reducing the disparities between the various socio-demographic groups. The great 
popularity of the internet is increasingly making it possible to deliver cost effective 
and more interactive tailored nutrition education programmes (Brug, Oenema & 
Campbell 2003).  
8.2.3 Supportive Environments  
Although the findings underscore the importance of knowledge, it is acknowledged 
that knowledge alone is not sufficient to promote healthier dietary behaviours. 
People with low levels of interest in food are unlikely to pay attention to any 
information about food and health. For example, the ‘uninvolved consumers’ are 
most likely to be the most difficult and least cost effective segment to reach as they 
have lowest interest in food related activities. As these consumers are unlikely to be 
interested in any messages which require more thought since they have no 
motivation or interest in the topic, they should be targeted via environmental cues 
(Honkanen & Frewer 2009).  
The present findings suggest a role for automatic or impulsive factors in influencing 
behaviours. They also showed that the impulse buying tendency was associated with 
increased sensitivity to situational cues that consumers commonly encounter in the 
food shopping environment. Indeed, most food consumption decisions made by 
consumers are triggered by the micro-environment and consumers are generally 
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unaware of the influences of environmental cues on their decisions (Wansink & 
Sobal 2007). Marketers have generally taken advantage of this relationship to 
increase product sales. Similarly, health promoters might identify the triggers and 
types of purchases made by consumers who are prone to impulse buying to plan 
more effective health promotion campaigns. For example, the use of environmental 
cues as simple as stop signs has been shown to reduce impulsive food choices in 
laboratory settings (Veling, Aarts & Papies 2011).  
Similarly, interventions aimed at changing habits may consider making unhealthy 
choices less accessible in the environment (de Bruijn et al. 2008). For example, 
health promoters may work with restaurants to remove salt shakers and sauces from 
dining tables to break customers’ habit of adding sauces and salt to their food.  
8.2.4 Strategic Partnerships and Collaborations  
Most countries around the world face issues concerning limited funding for 
healthcare due to changes in demographics (such as aging population) and 
increasing health burdens (World Health Organization 2010b). Strategic 
partnerships and collaborations offer a way to work within the limited resources 
often faced by the health promotion sector to promote healthier dietary behaviour. 
Indeed, a review on the effectiveness of the Ottawa Charter health promotion 
strategies noted that partnerships and collaborations are essential to ensure effective 
intervention strategies (Jackson et al. 2006).  
The population segments identified through the cluster analysis could potentially be 
reached through collaborative partnerships in order to promote healthier dietary 
behaviours. For example, 
TV programmes/Media The ‘conforming, indulgent’ (Study 3) and ‘impulsive, 
hedonistic’ (Study 4) segments exhibited higher levels of food involvement. The 
‘impulsive, hedonistic’ segment also placed higher importance on hedonism and 
stimulation. Thus, these groups might be more receptive towards initiatives which 
make healthy eating more exciting. As these are large consumer segments, it may be 
more cost effective to target them in future communication programmes. For 
example, policy makers might initiate collaboration with cooking programmes on 
television such as Master Chef (Phillipov 2012), to promote healthy eating messages 
or tap the popularity of chefs to promote healthy eating messages and recipes.  
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Volunteer organisations One way to promote healthy eating is to reduce the barriers 
which prevent the adoption of healthier behaviours. For example, the ‘conforming, 
indulgent’ cluster (Study 4) consists of a higher proportion of consumers with 
children below 18 years compared to other sections. It has been shown that 
assistance from youth based organisations with the completion of children’s 
homework during after-school care was useful in reducing the time constraints often 
faced by mothers; thus, allowing them to prepare dinner at home (Martinasek et al. 
2010). Such partnerships between community organisations and health promoting 
agencies should be explored more extensively as a tool for promoting healthier meal 
preparation at home. 
Supermarkets Nutrition promoters could initiate collaboration with local 
supermarkets to explore the use of choice architecture or various forms of in-store 
marketing cues to influence the purchasing behaviours of the consumers. For 
example, the ‘impulsive, hedonistic’ consumers are more likely to be attentive and 
susceptible towards product sampling and store display (e.g. use of end-of-aisle 
display, store windows). 
Taste preference or liking plays an important role in determining whether a 
consumer is likely to purchase food product. Thus, food tasting can be conducted in 
supermarkets to introduce foods with lower salt content and promote acceptance 
towards these foods. Such activities are likely to be useful way to promote novel 
foods to those in the ‘hedonistic, fast and frugal’ who are more open towards novel 
ideas and place an important role of taste.  
Collaborations with local supermarkets have been tried successfully in Finland 
(Närhinen, Nissinen & Puska 1999) and have been implemented successfully in 
Singapore (Soon et al. 2008). Analyses of sales data showed that such campaigns 
were successful in reducing the mean percentage salt content of purchased products 
(Närhinen, Nissinen & Puska 2000).  
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8.3 BROAD LIMITATIONS AND FUTURE RESEARCH DIRECTIONS  
8.3.1 Study Design  
All the studies used cross-sectional study designs. Although these designs allow for 
the demonstration of associations, they do not, in themselves, establish causality. 
Future studies might employ other designs which can be used to explain dietary 
behaviours such as longitudinal or repeated measures designs to examine 
relationships over time, and so better establish causality. Alternatively, future 
research may also consider randomised control trials using intermediary variables 
identified in this study to confirm their roles, and to evaluate the effectiveness of the 
behavioural paths proposed in this thesis as potential health promotion strategies.  
8.3.2 Sampling  
The primary aims of these studies were to build and test hypotheses. Thus, they did 
not require random population samples, but only samples which contained sufficient 
variation to test the study hypotheses. However, the use of convenience samples 
limits the generalisation of the study findings. Future studies may consider using 
larger (more expensive) random samples which will ensure that results can be 
generalised to the general population. Additionally, a larger sample size would also 
allow for the cross-validation analysis of the conceptual model.  
8.3.3 Outcome Measures  
All the dietary behaviours were measured using reported frequencies of engaging in 
these behaviours, and no information was gathered on the quantity consumed the 
quality of an individual’s diet (Cornelisse-Vermaat & van den Brink 2007). Future 
studies might include the development of short or brief food frequency 
questionnaires to measure high salt food consumption which can be used in 
population surveys. 
Another possible avenue for future research in this area is to develop a salt-related 
behaviour questionnaire similar to the fat habits questionnaire by Kristal, Shattuck 
and Henry (1990). In their validated questionnaire, Kristal, Shattuck and Henry 
(1990) studied dietary fat intake using four dimensions; excluding high-fat 
ingredients and preparation techniques, modifying high-fat foods, substituting 
specially manufactured low-fat foods with higher-fat counterparts, and replacing 
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high-fat foods with low-fat alternatives. This four dimensional approach of assessing 
dietary behaviour for salt use was pilot tested during the initial stage of the thesis 
data collection with 133 respondents. However, the results showed that more work is 
required to refine the questionnaire. Since, this thesis was not aimed at developing a 
salt-related behaviour questionnaire, no further effort was invested in the 
development of the instrument. However, with the increasing focus on dietary salt 
intake in recent times, such a validated salt behaviour questionnaire would be very 
useful to measure salt-related dietary habits in population surveys.  
8.3.4 Predictor Variables  
Number of items Due to the administrative mode of the survey, the survey had to be 
simple and straight forward to complete (Worsley 1998). Thus, the decision was 
made to reduce the number of items used to represent several constructs and 
response scales (i.e. values, food involvement and habits) compared to their original 
form. Although these scales had lesser number of items, the reliability analysis 
showed all the constructs demonstrated satisfactory internal consistency (Cronbach’s 
alpha more than 0.7).  
Salt knowledge Items related to the use of salt at home and when eating out failed to 
meet the criteria for construct validity. Subsequently, these items were not included 
as part of the salt knowledge questionnaire. Due to the importance of procedural 
knowledge in dietary behaviours (Dickson-Spillmann & Siegrist 2011; Kristal et al. 
1990; Worsley 2002), future studies should be conducted to improve the salt 
knowledge questionnaire by expanding the section on procedural knowledge. More 
work is also required to examine the validity of the salt knowledge questionnaire. 
For example, the questionnaire needs to be tested for its criterion validity. 
Conceptual model All the predictor variables used in this study did not explain more 
than 40% of the variation in the outcome variables. Therefore, future studies should 
include other factors such as self-efficacy (Leganger & Kraft 2003), attitudes 
(Wardle & Steptoe 2003), cooking skills (Wrieden et al. 2007) and liking for lower 
salt content (Tuorila-Ollikainen, Lähteenmäki & Salovaara 1986). 
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8.3.4 Data Analysis  
Structural equation modelling using Mplus was used to analyse the data. While the 
use of advanced statistical methods is one of the strengths of these studies, it is 
evident that as in any other field, there is a lack of consensus on approaches to data 
analysis strategies using structural equation modelling. Therefore, there is a 
possibility that some researchers may disagree with the approaches taken here and 
might suggest different approaches which could lead to different results and 
conclusions. Regardless, the choices made here were judgement calls made on the 
best evidence the candidate could find
22
.  
The confirmatory factor analyses derived some constructs which performed poorly 
when tested for construct validity due to the small number of items loading on them. 
However, these constructs were still included in the structural model. This is not an 
ideal approach, but was the best approach given the limitations of the data. More 
items should be included on each measure in future research.  
  
                                                 
22
 This includes lengthy discussions with co-supervisor Dr Wei Chun Wang, a specialist in latent 
modelling. 
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8.4 CONCLUSION 
The importance of the role of nutrition knowledge in influencing dietary behaviour 
has often been subjected to debate. This thesis has developed and used a validated 
salt knowledge questionnaire to measure the relationships between salt use and other 
dietary salt-related behaviours and in doing so, demonstrated the importance of 
knowledge in influencing dietary salt consumption. Although, it is acknowledged 
that the instrument needs to be tested further to improve its validity, the findings 
contribute significantly towards the development and use of a validated salt 
knowledge instrument for use among general western populations. 
The findings also demonstrated the importance of incorporating both reflective and 
automatic factors in the prediction of salt-related dietary behaviours. Thus, the 
results extend the growing body of literature on the use of dual system models in the 
explanation of dietary behaviours. The proposed conceptual framework provides a 
basis for future researchers to examine the relationships between the reflective and 
automatic factors in other aspects of dietary behaviour.  
Better understanding of the differences and interrelationships between the reflective 
and automatic behavioural determinants are essential for the development of 
relevant and effective health promotion programmes to promote dietary behaviours 
associated with lower salt intake. 
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APPENDICES 
Appendix A1: The Theory of Planned Behaviour  
The FRLM identifies the perceived consequences of food behaviours as an 
important set of influences on food behaviours. However, the model fails to define 
and specify constructs which constitute the ‘consequences’ in detail. 
Historically, the perceived consequences of behaviour construct have been the basis 
of expectancy-value theories. The Theory of Planned Behaviour (TPB) is one of the 
most extensively studied of these theories in the field of social psychology 
(Armitage & Conner 2001). 
The TPB proposes that the proximal determinants of individuals’ behaviours are 
their intentions to engage in those behaviours (Ajzen 1991). In turn, it proposes 
three independent determinants of intentions i.e. attitudes toward the behaviour, 
subjective norms and the degree of perceived behavioural control (PBC). 
Underlying each of these factors are sets of behavioural, normative and control 
beliefs. The relative importance of attitudes, subjective norms, and perceived 
behavioural control in the prediction of intention varies across behaviours and 
situations (Ajzen 1991). 
The TPB has been widely used in the area of dietary intake (Conner & Armitage 
2002) to explain food-related behaviours such as general healthy eating behaviours 
(Conner, Norman & Bell 2002; Hearty et al. 2007; Hewitt & Stephens 2007), 
adolescent sugar snack consumption (Astrom 2004), consumption of fruit and 
vegetables (Blanchard et al. 2009; Brug et al. 2006), low fat diet (Armitage & 
Conner 1999; Sparks & Guthrie 1998), organic vegetables (Bogers et al. 2004; 
Sparks & Shepherd 1992), fish (Verbeke & Vackier 2005), meat products and 
fermented sausages with reduced sodium content (Guàrdia et al. 2006), ready meals 
and take-aways (Mahon, Cowan & McCarthy 2006), dietary supplement  use 
(Conner et al. 2001)  and reduction of fat intake (Paisley et al. 1995). While all these 
studies generally show associations between TPB constructs with intention and 
subsequently (to a lesser extent) with behaviour, the relative importance of the 
constructs in predicting food related behaviours varies.   
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The TPB has been criticised for its failure to explain the reasons why certain sets of 
beliefs are formed (Grunert & Ramus 2005). TPB is a cognitive model and so not 
suitable for the explanation of habitual, involuntary or impulse behaviours (Conner 
& Sparks 2005) or the behaviours of uninvolved consumers or those in low 
involvement decision making situations (Hamlin 2010).  
In this thesis, beliefs (in the form of salt knowledge and salt taste beliefs) and norms 
are incorporated from the theory of planned behaviour into the conceptual 
framework.  
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Appendix B2: ‘Salt usage – Views, perceptions and eating behaviours’ questionnaire  
 
PARTICIPANTS INFORMATION SHEET 
 
I would like to invite you to participate in an online survey on ‘Salt usage - views, 
perceptions and eating behaviours’  
 
PURPOSE OF THE RESEARCH 
 
According to the World Health Organization, salt reduction is one of the most effective 
population wide strategies to reduce hypertension and thus cardiovascular disease 
prevalence in all countries (WHO, 2002). A reduction of salt intake in the population over a 
period of time would lead to reduction in cardiovascular disease and consequently reduction 
in the healthcare burden. Understanding salt knowledge, beliefs and eating behaviours 
among Australian adults will be important to formulate effective intervention strategies to 
modify salt rich food intake behaviour in this population. 
 
HOW TO PARTICIPATE 
 
If you decide to participate in this study, kindly click on the button to indicate you have read 
all the information and agree to participate in this study. Please note that return of 
questionnaire implies you have read all the information given on this research and agree to 
participate in this research. 
 
BENEFITS FROM PARTICIPATING IN THIS STUDY 
 
Your participation in this study will provide us with some valuable insights and help us to 
understand salt knowledge, beliefs and purchasing behaviours among Australian adults. 
These inputs will inform effective intervention strategies to modify salt rich food intake 
behaviours in population groups. If you would like to know the correct answers to the salt 
knowledge questions or clarify some common beliefs about the use of salt, please provide us 
with your contact details at the end of the survey.  
 
We will be happy to share the findings of this study with you at the end of this research. If 
you wish to receive a summary of the findings, please provide us with your contact details at 
the end of the survey.  
 
POSSIBLE RISKS, INCONVENIENCES AND DISCOMFORTS 
 
It is envisaged that there will be no risk to you from participating in this study other than 
some time you will spend to answer the questionnaire (approximately 20-25 minutes). Your 
involvement in the study is voluntary and you may click the button if you do not wish to 
participate in this research and no further contact will be made.  
 
If you do not wish to participate in the study it will not affect your relationship with the 
University of Wollongong. Data collected from this study will be used primarily for a PhD 
thesis, and will also be used for publication in academic journal articles and conference 
presentations. 
 
CONFIDENTIALITY AND PRIVACY  
 
We would like to assure you that all contact details and information you provide for this 
study will be treated in strict confidence and will be de-identified prior to data analysis. All 
the data collected for this study will be securely stored at the University of Wollongong for 
five years and then destroyed. 
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ETHICS REVIEW AND COMPLAINTS 
 
This study has been reviewed by the Human Research Ethics Committee (Social Science, 
Humanities and Behavioural Science) of the University of Wollongong. If you have any 
concerns or complaints regarding the way the research is or has been conducted please 
contact the Ethics Officer, Human Research Ethics Committee, Office of Research, 
University of Wollongong on 4221 4457. 
 
PLEASE SELECT AN OPTION FROM BELOW TO PROCEED WITH THE 
STUDY 
 
 I have read all the information above and WOULD like to participate in the study. 
 I have read all the information above and DO NOT wish to participate in this study. 
 
INTRODUCTION 
 
This questionnaire should only take about approximately 30 minutes of your time to 
complete. 
Please read the following instructions before you start. 
 
1) If you are unable to complete the survey and close your browser, you may still log in the 
next time by clicking on the link of survey and start from where you stopped. 
 
2) Please use the following navigation buttons: 
 Click the Next button to continue to the next page. 
 Click the Back button to return to the previous page. 
 
3) If you wish not to answer any open ended question please key in NA and progress 
through the survey. If you have any questions about the survey, please contact Rani 
Sarmugam at rs156@uow.edu.au or +61403339265 or Prof Tony Worsley at 
anthony.worsley@deakin.edu.au or +61392446743. 
 
We would like to thank you in advance for taking time to complete this survey. 
 
Before we begin with the survey, which of the following groups do you belong to? 
o Dietitian/Nutritionist  
o Other Healthcare Professional (please specify)  ____________________ 
o Dietetic/Nutrition Student (If yes, please specify Year i.e. Year 1/2/3) _______ 
o Student (other discipline, please specify) _______ 
o None of the above 
 
How would you rate your knowledge of dietary salt? 
o Very high   
o High   
o Medium   
o Low   
o Very low   
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Here is a list of commonly expressed beliefs about salt and health. Please indicate on the 
scale below how much you agree or disagree with the following statements.  
 
 Certainly 
Wrong  
Probably 
Wrong  
Not 
Sure  
Probably 
True  
Certainly 
True  
My health would improve if I lowered 
the amount of salt in my diet    
     
In general, salt free food tastes bad       
High salt foods are okay for children         
Drinking more water can neutralize salt 
in my diet   
     
Reducing salt in my diet can reduce my 
blood pressure   
     
If crisps did not contain so much salt, 
you could eat more of them without any 
problem    
     
Salt is naturally present in fresh food        
High salt intake during infancy leads to 
hypertension in later life   
     
Most of us eat too much salt         
Cutting down on salt causes leg cramps        
Fast foods are high in salt        
Bread is one of the main sources of salt 
in Australians’ diets   
     
I can’t be eating too much salt because I 
don’t add it to my food   
     
Sea salt is better than table salt        
Salt intake is only important for older 
people’s health   
     
Salt makes food tasty        
Healthy eating messages are meant for 
people who eat unhealthily    
     
I can judge the amount of salt in my food 
by tasting it   
     
More education is required to teach us 
how to choose food containing less salt   
     
Salt should be used in cooking to 
enhance the taste of the food   
     
 
In your opinion, who do you think should play the MAIN role in making salt reduction 
initiatives? (Please tick one) 
o Government    
o Health professionals     
o Food industry    
o Media    
o Consumer   
o Others ( please specify) ____________________ 
 
Here are some questions about salt opinions and beliefs. If you do not know the answer to a 
question, please click ‘not sure’ or ‘don’t know’. 
 
Which of the following statements best describes the relationship between salt and sodium? 
o They are the same    
o Salt contains sodium (√) 
o Sodium contains salt 
o I am unsure of the relationship/don’t know    
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How many grams of salt are equivalent to one teaspoon of salt? 
o 4  grams (√) 
o 8 grams     
o 10 grams     
o I don’t know    
 
A product is considered as ‘low in salt’ when it contains 
o Less than 60mg/100g of sodium   
o Less than 120mg/100g of sodium (√) 
o Less than 240mg/100g of sodium   
o I don’t know/not sure   
 
What is the maximum recommended daily amount of salt for an adult in Australia? 
o 3 grams  
o 6 grams (√) 
o 9 grams   
o I don’t know/not sure   
 
Which of the following is the main source of salt in the diets of Australian people? 
o Salt added during cooking    
o Salt added at the table   
o Salt in processed foods such as breads, breakfast cereals, tinned foods (√) 
o Salt from natural sources such as vegetables and fruits   
o I don’t know/not sure  
 
Which of the following conditions do you think might be associated with high salt intakes? 
 Yes No Don't know 
High blood pressure   √   
High blood sugar    √  
Stroke    √   
Kidney disease    √   
Osteoporosis    √   
Fatigue    √  
Fluid retention    √   
Stomach cancer   √   
Memory/concentration problems    √   
Asthma    √   
Headaches   √   
Other, please specify  
________________ 
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Below is a list of everyday food products (with no nutrition claims). For each, please 
indicate whether you think they contain little, moderate or high amounts of salt/sodium per 
100g. Please tick one box for each food. 
 High  Moderate  Low  Don't know  
Tomato based pasta sauce (commercially prepared)   √   
Plain pasta    √   
Vegetable soup (instant dry mix)  √    
Yoghurt     √  
White bread    √   
Bacon    √    
Potato crisps  √    
White rice (boiled)      √  
Crumpet  √    
Beef steak (uncooked)    √  
Carrot ( fresh)    √  
Peanut butter     √   
Mix vegetables (frozen)    √  
Corn flakes   √   
Relishes  √    
Margarine    √   
Vegemite   √    
Cheddar cheese (processed)  √    
Big Mac    √   
Subway Chicken Fillet (breaded chicken) 6inch 
sandwich  
 √   
 
If you wanted to reduce the amount of salt in your diet, which of the following fillings, 
accompaniments or sauces would be the best choice? (Pick one item from each category). 
 
Filling 
o Ham   
o Salami   
o Boiled egg (√) 
o BBQ chicken  
 
Accompaniment 
o Jalapenos   
o Tomatoes (√)   
o Pickles   
o No accompaniment  
 
Sauces 
o Chilli sauce   
o Mayonnaise   
o BBQ sauce   
o No sauce (√)  
 
If you wanted to reduce the amount of salt in your diet, which of the following pizza 
toppings would be the BEST choice? 
o Anchovies   
o Pepperoni  
o Vegetables (√) 
o BBQ Meat lovers  
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Are these good ways for you to consume less salt when you eat out? 
 Yes No Don't 
know 
At the fast food restaurant ask for sauces to be served on the side  √   
At the table, add salt before tasting the food   √  
When ordering pasta, choose one with tomato sauce instead of 
cream sauce   
√   
 
The following nutrition information panels are taken from various pasta sauces. Which pasta 
sauce has the highest salt content? 
o Sauce A  
o Sauce B  
o Sauce C 
o Don’t know  
 
If you see a TICK logo on a packet of breakfast cereal, what do you think about the 
product?  The breakfast cereal is.... 
o Lower in salt/sodium compared to other breakfast cereals (√) 
o Lower in salt/sodium compared to all other food products in the supermarket  
o The healthiest product in the supermarket   
o I don’t know   
 
EATING AT HOME 
 
How can you consume less salt when you prepare food at home? 
 Yes No Don't know 
Taste the  food before adding salt  √   
Use canned foods to prepare meals   √  
Use spices and herbs in cooking instead of salt   √   
Make your own stock from fresh ingredients  √   
Use lower salt varieties of food products  √   
Use fresh poultry and meat instead of processed meat and poultry  √   
 
EATING HABITS 
 
This section is about your eating habits in the past week. Try to recall if you did any of the 
following and if so, how often. Please remember, we are only interested in your activities in 
the last seven days. 
 Never  1-3 
times/ 
week   
4 - 6 
times/week   
7 
times/ 
week 
or 
more  
NA 
Eat out or had take-away (excluding fast food)       
Had fast food (e.g. McDonalds, KFC, Pizza Hut)       
When eating out, chose an item with lower salt 
content on the menu  
     
When eating out, asked for sauces to be served at 
the side  
     
When ordering meal, requested for less salt       
Added salt during cooking       
Cooked meals from scratch/fresh ingredients       
Used herbs and spices as flavouring for cooking       
Made own soup stock for cooking         
Added salt at the table BEFORE tasting your 
food  
     
Added salt at the table AFTER tasting your food       
Had fruits for snacks instead of salted snacks       
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Take a few moments and think about the food you had during the last week. How often did 
you have the following? For the purpose of this survey, the items described as low salt refer 
to products with nutrition claims such as reduced salt, low salt or the Heart Foundation Tick 
logo.  
 Never/NA 1-3 
times/week   
4 - 6 
times/week   
7 
times/week 
or more  
Breakfast cereals      
Breakfast cereals (Low salt version)      
Bread        
Bread (Low salt version)      
Cheese       
Cheese (Low salt version)      
Processed meat (e.g. bacon, salami, 
sausages)  
    
Processed meat (e.g. bacon, salami, 
sausages) (Low salt version)  
    
Pickled vegetables      
Pickled vegetables (Low salt version)      
Table sauces (e.g. tomato sauce, chilli 
sauce, BBQ sauce)  
    
Table sauces (e.g. tomato sauce, chilli 
sauce, BBQ sauce) (Low salt version)  
    
Ready-made sauces (e.g. pasta sauces, 
marinades) for cooking  
    
Ready-made sauces (e.g. pasta sauces, 
marinades) for cooking (Low salt version)  
    
Ready meals or ‘Convenience meals’ 
(only requires heating up)  
    
Ready meals or ‘Convenience meals’ 
(only requires heating up) (Low salt 
version)  
    
Canned fish/vegetables      
Canned fish/vegetables (Low salt version)      
Salted snacks      
Salted snacks (Low salt version)      
Yeast spreads (e.g. vegemite, marmite)      
Other item reduced/low in salt (please 
specify)  
    
 
 
 
YOUR FOOD SHOPPING BEHAVIOURS 
 
In the past month, how often did you do the following? 
 Never   Less than 
Or once a 
month   
2-3 times 
a month   
1-3 times 
a week   
4 times a 
week or 
more  
Looked for the salt content in food products 
when shopping  
     
Purchased a product labelled ‘low salt’ or 
‘reduced salt’  
     
Bought  food with the Heart Foundation 
‘tick’ logo when shopping   
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YOUR BACKGROUND INFORMATION      
 
Before we end this survey, here are some questions about your socio-demographic 
background. This information will help us compare the answers of respondents from 
different backgrounds. For each question, please tick one option that describes you best. 
 
Are you:                                                                    
o Male   
o Female   
 
Age years _____ 
 
Where were you born? 
o Australia    
o Other (please specify) ____________________ 
 
If you were not born in Australia, how long have you been living in Australia 
o Less than 1 year   
o 1-5 years   
o 6-10 years   
o Over 10 years  
 
What is the highest level of education you have completed? 
o Left school at 16    
o Left school at 18    
o TAFE or college diploma, certificate or formal trade qualification   
o Bachelor degree/Graduate Diploma/Graduate Certificate   
o Postgraduate degree  
 
Are you: 
o Employed full-time   
o Employed part-time 
o Home duties  
o Unemployed/looking for work  
o Full-time student  
o Part-time student 
o Retired  
 
What is your marital status? 
o Single   
o Widowed/Separated/Divorced  
o Married/defacto   
 
Which of the following broad categories best describes your gross HOUSEHOLD total 
income from all sources in the last year? 
o $10,000 or less   
o $10,001 to $20,000   
o $20,001 to $40,000   
o $40,001 to $60,000   
o $60,001 to $80,000   
o $80,000 to or $100,000   
o Over $100,001  
 
Number of family members living with you (excluding yourself)  
o No of people ___________ 
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Number of children under 18 year of age living with you 
o 0 – 2 years  
o 3 – 6 years  
o 7 – 9 years  
o 10 – 15 years  
o 16 - 18 years  
 
Have you been diagnosed one or more of the following health problems? (You may tick 
more than one) 
o No 
o Heart disease   
o Stroke   
o High blood pressure    
o High blood sugar    
o Cancer   
o High cholesterol  
o Others ( please specify) ____________________ 
 
Has any of your (immediate) family member living with you have been diagnosed one or 
more of the following health problems? (You may tick more than one) 
o No  
o Heart disease  
o Stroke   
o High blood pressure    
o High blood sugar    
o Cancer   
o High cholesterol   
o Others ( please specify)____________________ 
 
Please tell us if you have any feedback on the following  
1)    if you find certain questions to be too difficult to comprehend, confusing or not clear  
2)    if you find the rating scales are difficult or not user friendly   
3)    if you feel some questions are repetitive or any other comments you may have 
 
Thank you for completing our survey! Your answers will be really helpful for us. We will 
be happy to share the findings of this study with you at the end of this research. If you wish 
to receive a summary of the findings, or the correct answers to the salt knowledge questions 
or clarify some common beliefs about the use of salt please provide us with your email 
address.  
 Email address __________________________________________ 
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Appendix B3: Table of specification 
 
Content outline  Sub-content outline  Knowledge Comprehension 
Dietary 
recommendations 
Definition  1  
 RDA  1 1 
 At risk group  2  
Sources of 
nutrients 
Food categories contributing to high 
salt in diet 
4 1 
 Main source of salt in 
diet  
   
  Bread & Cereals 5  
  Meat 2  
  Dairy 2  
  Sauces and spreads 4  
  Fast food 3  
  Convenience food 1  
  Salted snacks 1  
     
Choosing 
everyday foods 
Meal preparation at 
home 
  6 
 Eating out   7 
 Purchasing packaged foods   
  Low salt 1  
  Label reading  1 
  Tick logo  1 
Diet-disease relationships  12  
Other (common myth and beliefs)  10  
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Appendix C1: Ethical approval for Meal Preparation Survey  
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Appendix C2: The development of the online survey questionnaire 
 
Step 1: Choosing the web survey platform 
 Two web survey platforms; Survey Monkey and Qualtrics were evaluated. 
Qualtrics was chosen due to its superior customisation features and fewer 
problems experienced with the website or server (e.g. website down or server 
maintenance) compared to Survey Monkey at the time of survey 
construction.  
 
Step 2: Survey design and layout  
 Appropriate font size and colour for the text was used to ensure clear 
differentiation between questions and answers. 
 Response scales were repeated (on top of the questions) for sections with 
more than five items to minimize scrolling. 
 Where possible, response scales for every section were presented in the same 
direction i.e. from negative to positive affirmation (left to right) to minimise 
cognitive burden.  
 A ‘skip logic’ feature was used to present only questions relevant to the 
respondents.  
 A ‘save and continue’ feature was used to allow the respondents continue at 
a later time. 
 Questions were presented in an order that was likely to capture interest and 
motivate respondents. For example, easier questions were placed at the start 
of the survey to capture respondents’ interest, while more difficult questions 
such as salt knowledge were placed towards the end of the survey. Sensitive 
questions i.e. socio-demographic questions (which include income level) 
were placed at the end of the survey.  
 ‘Encouraging statements’ were used to motivate respondents to continue 
with the survey after a challenging set of questions. For example, ‘That’s 
okay, others find these questions challenging as well! The following section 
is much easier and deals with your daily practices’ were placed at the end of 
the section on salt knowledge to reassure and motivate respondents. 
 
  
  
288 
 
Step 3: Question and response format 
 Care was taken to ensure the questions were clear, precise and relevant to the 
objectives of the research. A short introduction was provided at the 
beginning of each section to ensure respondents were aware and understood 
the context of the questions in each section.  
 Where possible, the questions were presented with a focus on recent events 
with specific response options to reflect the time frame. For example, the 
respondents were instructed to recall only dietary behaviours in the last one 
month.  
 Responses presented as Likert-type scales in this study were designed with 
five to seven response options to ensure the length of response options were 
appropriate. Where possible, the options ‘don’t know’ or ‘not sure’ were also 
included.  
 ‘Radio buttons’ were used as a response format instead of a drop down list. 
 
Step 4: Data quality measures 
 Open-ended questions were included as part of the survey. Respondents were 
judged based on their responses for these questions. Those who gave 
nonsensical answers were excluded. 
 A set of questions commonly known as ‘cheater trap questions’ were 
specifically designed to evaluate respondents’ honesty. This was done by 
asking a similar question in a slightly different format i.e. age was asked in 
the beginning of the survey and year of birth was asked at the end of the 
survey. Respondents who gave inconsistent answers were excluded.  
 Responses received for questions with Likert-style response format were 
closely examined to identify ‘flatliners’23. If the answer pattern for all the 
questions in a few sections were consistently similar, for example if the 
respondent chose ‘strongly agree’ for all questions in the section on food 
involvement, impulse buying tendency and preferences for self-consistency, 
the respondent was  excluded.  
 Time taken to complete the survey was examined. Those who completed the 
survey in less than 30% of the average survey time were excluded. 
 A ‘prevent ballot box stuffing’ feature was used to prevent multiple entries 
from the same computer.  
                                                 
23
 A term used to refer to individuals who gave answers in similar grid patterns. 
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Step 5: General features of the survey 
 The survey was designed with an introduction screen designed to motivate 
the potential respondents to participate in the survey and provide honest 
answers. The screen was used to inform the respondent that 1) the data was 
being collected for academic purposes only, 2) why it was important to 
answer honestly and 3) how the results were to be used. 
 Clear instructions were provided on how to proceed at the start of the survey 
(i.e. which button to click to move to next question, where the button is 
placed). 
 A progress bar was included at the bottom of the page to keep the 
respondents informed of their progress level to reduce drop-outs and non-
completion.  
 Respondents were ensured at the start and end of the survey that their 
responses will remain anonymous. In addition, respondents were told that the 
survey data would be analysed at the aggregate level only and the 
information would not be passed on to other parties.  
 
Step 6: Pretesting 
 
 Stage 1: Technical issues Testing was conducted on the two most 
commonly used platforms (PC and Mac) to ensure compatibility across 
platforms. In addition, visual appearances were tested on different browsers 
(Internet Explorer, Mozilla Firefox and Safari) and screen size. 
 Stage 2: Face validity The survey questionnaire was pretested for face 
validity among three Higher Degree Research students for comprehension of 
the survey questionnaire.  
 Stage 3: Field pretesting The survey questionnaire was pretested online 
among a sample of 20 Australian adults who had participated in a previous 
survey and indicated they were willing to participate in another survey. Ten 
of them completed the survey and provided feedback on the user friendliness 
of each section of the questionnaire.  
 The results showed that in general the survey questions were not too 
difficult, confusing or unclear, repetitive, or too long and the rating scales 
were user-friendly (Table C2.1). The feedback received from the participants 
was used to improve the format of the questionnaire. For example, several 
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participants suggested that some questions in one section of the questionnaire 
were repetitive. Therefore, in the final questionnaire, the statement ‘some 
statements may sound SIMILAR, however they do differ a little and it is very 
important that you answer each item carefully’ was included at the 
beginning of the section to avoid misconceptions or frustration among the 
respondents.  
 
Table C2.1: Feedback received from pre-testing Meal Preparation Survey* 
 Questions Rating scale 
 Unclear or 
confusing  
Yes (total) 
Length  
(too long) 
Yes 
(total) 
Repetitiv
e  
Yes 
(total) 
User-friendly Yes 
(total) 
Situational cues 1 (10) 0 (10) 0 (9) 9 (9) 
Impulse buying tendency  1 (10) 0 (10) 0 (8) 9 (9) 
Food shopping attitudes 1 (10) 0 (9) 0 (9) 8 (8) 
Salt knowledge* 0 (10) 0 (10) 0 (9) 9 (9) 
Preference for 
consistency 
1 (10) 0 (9) 2 (10) 9 (10) 
Meal preparation 1 (10) 0 (10) 0 (10) 10 (10) 
*Three sections (food involvement, dietary behaviour and some knowledge questions) were not pre-
tested because these sections had been pre-tested and used in earlier surveys. 
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Appendix C3: Survey questionnaire (Meal Preparation Survey)  
 
Food purchasing behaviour and salt-rich food consumption habits among Australian 
adults  
 
This study is aimed at understanding Australians’ food purchasing behaviour and salt-rich 
food consumption habits. Your participation in this study will provide us with valuable 
insight and help us to understand levels of salt knowledge and purchasing behaviours among 
Australian adults. Data collected from this study will be used primarily for a PhD thesis, 
academic journal articles and conference presentations. Should you require any further 
information please contact me at rs156@uowmail.edu.au.   
Thank you.  
Rani Sarmugam 
 
[Screening question] Did you shop for food (i.e. did the main food shopping for the 
household) in the last two weeks? 
o Yes  
o No  
 
Before we begin this survey, how old are you? 
 
1. Do you do most of the… 
 
 Yes           No I share the 
responsibility 
cooking in your household?  o  o  o  
food shopping in the 
household?  
o  o  o  
 
2. In general, which of the following best describes how you purchase ingredients for the 
main meals you prepare at home? I purchase ingredients..... 
o for a set number of main meals I have planned to prepare  
o which are typically used to make a range of different meals but I haven’t decided 
exactly what meals I will be preparing  
o based on what is on special offer, and decide later what meals I will be preparing  
o based on what is in season, and decide later what meals I will be preparing  
o which are typically used to make a range of different meals and what is on special 
offer and decide later what meals I will be preparing  
o which are typically used  to make a range of different meals and what is in season 
and decide later what meals I will be preparing  
o Other (please specify) ____________________ 
 
3. In general, how would you describe the way you plan the meals you cook at home?  
o I do not prepare meals at home   
o I  plan when I get in the kitchen   
o I plan during the day  
o I plan 2-3 days ahead 
o I plan a week before 
o I plan as I do my food shopping based on what is in season or on special offer 
o Other (please specify) ____________________ 
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YOUR LAST MAIN FOOD SHOPPING TRIP     
   
This section refers to the last time you did your main food shopping for the week or 
fortnight. Please take a moment to think about the particular occasion and answer the 
following questions. 
 
Where did you do your last main food shopping? 
o Coles only   
o Woolworths only   
o ALDI  
o Other supermarkets (e.g. Supabarn, IGA)  
o Green grocers   
o Ethnic food stores  
o Online (please specify the supermarket) ____________________ 
o A combination (please specify e.g. meat the local butcher and Coles for others) 
_____ 
 
Why did you choose this location? (describe briefly e.g. near my house, offers more variety, 
service) ____________________ 
 
When did you go shopping? 
o Weekday, before work 
o Weekday, after work 
o Weekend 
o Other (please specify) ____________________ 
 
Who went shopping with you? 
 
 Tick the boxes that apply Key-in number of people with 
you below 
 Others who went shopping with you Number 
I went alone o   
Spouse/partner o   
Children o   
Parents/siblings/relatives o   
Friends/colleagues o   
Other (please specify) o   
 
How long did you take to finish your food shopping (from the point you entered the 
supermarket to the time you went to checkout counter)? 
o less than 30 minutes 
o 30 minutes to an hour 
o 1 hour – 1.5 hours    
o 1.5hours – 2 hours    
o more than 2 hours  
o I am not sure  
 
Did you use a shopping list for the main food shopping? 
o Yes, I only purchased items on shopping list   
o Yes, but I did not really keep to the list    
o I usually have one, but not on this occasion  
o No, I did not have a shopping list  
 
Did you purchase any food products labeled as ‘reduced salt’, ‘low salt’? 
o Yes   
o No   
o I did not, but I purchased items with Heart Foundation Tick logo  
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During the last two weeks, about how much did your household spend on food from the 
following locations? (Tick NA if it is not applicable) 
 
 < $25     $26-
$50     
$51-
$75     
$76-
$100 
$101-
$150  
$151-
$200 
>$200  NA 
Food shopping at 
main supermarkets 
(e.g. Coles, 
Woolworths) 
o  o  o  o  o  o  o  o  
Specialised shops  
(e.g. butcher, green 
grocer) 
o  o  o  o  o  o  o  o  
Ethnic food stores  o  o  o  o  o  o  o  o  
Other (please specify) o  o  o  o  o  o  o  o  
 
Often, during our food shopping we end up buying certain products which we did not plan 
to buy. This might happen because of many factors such as discounts, new packaging etc. In 
general, to what extent does each of the following factors affect your unplanned or impulse 
purchases? 
 
 Not at all    A little Somewha
t 
Quite a 
lot 
A lot 
Time pressure o  o  o  o  o  
My companion (e.g. accompanied 
by spouse, children) 
o  o  o  o  o  
Friendly/skilled staff  o  o  o  o  o  
Location (e.g. convenience to 
parking, easily accessible)  
o  o  o  o  o  
Attractive aroma (e.g. smell of 
freshly baked food, fresh fruit or 
vegetables) 
o  o  o  o  o  
Promotional activities (e.g. buy 1 
and get 2, 50% off)  
o  o  o  o  o  
Special product arrangement or 
display (e.g. chocolate at end of 
aisle bin)  
o  o  o  o  o  
Shelf arrangement (e.g. products 
within hand reach)  
o  o  o  o  o  
Point-of-sale advertisements (i.e. 
at the store), fliers or notices  
o  o  o  o  o  
Point-of-sale events (e.g. cooking 
demonstration or free tasting)  
o  o  o  o  o  
New item on the shelf  o  o  o  o  o  
Saw an item which I had seen 
advertised on 
TV/Radio/Newspaper/ Website 
advertisement  
o  o  o  o  o  
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YOUR MAIN FOOD SHOPPING HABITS      
 
Please take a moment to reflect your main food shopping habits. How much do you agree or 
disagree with the following statements? 
 
 Strongly 
Disagree  
Disagree Neither 
Agree 
nor 
Disagree  
Agree  Strongly 
Agree  
I usually only buy things that I intended to buy o  o  o  o  o  
Most of my purchases are planned in advanced o  o  o  o  o  
If I buy something, I usually do that 
spontaneously 
o  o  o  o  o  
I only buy thing I really need o  o  o  o  o  
I like to compare different brands before I buy 
one 
o  o  o  o  o  
It is a struggle to leave nice things I see in a 
shop 
o  o  o  o  o  
I sometimes cannot suppress the feeling of 
wanting to buy something 
o  o  o  o  o  
I sometimes feel guilty after having bought 
something 
o  o  o  o  o  
I find it difficult to pass up a bargain o  o  o  o  o  
If I see something new, I want to buy it      
 
YOUR EATING HABITS DURING THE PAST MONTH      
 
Please try and recall if you did any of the following and if so, how often. Please tick 
Never/NA if you did not do or eat the item specified in the last MONTH. During the PAST 
MONTH, how often did you have the following? 
 
 Never/ 
NA   
1 
time/ 
month   
2-3 
times/ 
month    
1-2 
times/ 
week   
3-4 
times/ 
week  
5-6 
times/ 
week    
1 
time/ 
day or 
more  
Prepared/cooked dinner at home          
Ate out at a fast food restaurant (e.g. 
McDonalds, KFC, Pizza Hut)  
       
Ate out at an Asian restaurant (e.g. 
Chinese, Indian, Thai)  
       
Ate out at other places e.g. cafés, food 
courts      
       
Had ‘western’ takeaway meals (e.g. 
pizza, burgers, fried or roast chicken, 
McDonalds, KFC) 
       
Had Asian takeaway meals (e.g. 
Chinese, Indian, Thai) 
       
Cooked meals from scratch/with fresh 
ingredients 
       
Used herbs and spices as flavouring for 
cooking  
       
Made own soup stock during cooking        
Added a commercial stock or seasoning 
during cooking 
       
Used ready-made sauces, marinades or 
mixes (e.g. pasta sauce) for cooking   
       
Had ready meals or ‘convenience meals’ 
(only requires adding water or heating 
up)   
       
When eating out, asked for sauces to be 
served on the side   
       
When eating out, chose an item with 
lower salt content on the menu  
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During the PAST MONTH, how often did you have the following (this includes breakfast, 
lunch and dinner)? 
 
 Never/ 
NA    
1 time/ 
month    
2-3 
times/ 
month   
1-2 
times/ 
week    
3-4 
times/ 
week    
5-6 
times/ 
week    
1 time/ 
day or 
more   
bread (e.g. white, 
wholemeal, multigrain, flat)   
       
breakfast cereals          
savoury/plain dry biscuits        
cheese (e.g. sliced cheese, 
hard cheese) 
       
gravy (e.g. gravy with 
mashed potatoes, steak)  
       
sauce (e.g. mustard, tomato, 
BBQ)   
       
salad dressings/mayonnaise          
savoury spread (e.g. 
vegemite, marmite)   
       
processed meat (e.g. bacon, 
salami, sausages)  
       
salted snacks (e.g. 
potato/corn chips, extruded 
snacks)   
       
salted or pickled foods (e.g. 
anchovies, pickled 
vegetables)  
       
 
Please specify if any of the above items you had, contained nutrition claims such as reduced 
salt, low salt or the Heart Foundation Tick logo  ______________ 
 
How often do you usually add salt to your food after it is cooked i.e. at the table?  
o Never/rarely 
o Sometimes 
o Usually  
o Always 
 
How often is salt added to your food before or during cooking? 
o Never/rarely 
o Sometimes 
o Usually  
o Always 
o I do not prepare my own meals 
 
How often do you add sauces (e.g. tomato sauce, BBQ sauce, mayonnaise, soy sauce) to 
your food? 
o Never/rarely 
o Sometimes 
o Usually  
o Always 
 
When shopping for foods, about how often do you purchase a product labelled ‘no added 
salt’, ‘low salt’ or ‘reduced salt’? 
o Never/rarely 
o Sometimes 
o Usually  
o Always 
o Don't know 
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How many serves of fruit (fresh, frozen or tinned) do you usually eat each day? ‘One serve’ 
= 1 medium piece or 2 small pieces of fruit or 1 cup of diced pieces. 
o I don’t eat fruit 
o less than 1 serve/day 
o 1 serve/day 
o 2 serves/day 
o 3 serves/day 
o 4 serves/day 
o 5 serves/day 
o 6 or more serves/day  
 
How many serves of vegetables (fresh, frozen or tinned) do you usually eat each day? ‘One 
serve’ = ½ a cup of cooked vegetables or 1 cup of salad vegetables. 
o I don’t eat vegetables 
o less than 1 serve/day 
o 1 serve/day 
o 2 serves/day 
o 3 serves/day 
o 4 serves/day 
o 5 serves/day 
o 6 or more serves/day  
 
YOUR FOOD INVOLVEMENT      
 
This section is about your views and experiences with food. Please indicate on the scale 
below how much you agree or disagree with the following statements. How much do you 
agree with the following statements? 
 
 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree  
Agree Strongly 
Agree  
I don’t think much about food each 
day 
o  o  o  o  o  
Cooking or barbequing is not much 
fun 
o  o  o  o  o  
Talking about what I ate or am going 
to eat is something I like to do 
o  o  o  o  o  
Compared with other daily decisions, 
my food choices are not very 
important 
o  o  o  o  o  
When I travel, one of the things I 
anticipate most is eating the food at the 
place I visit 
o  o  o  o  o  
I do most of the cooking for my 
household 
o  o  o  o  o  
I enjoy cooking for others and myself  o  o  o  o  o  
When I eat out, I don’t think or talk 
much about how the food tastes 
o  o  o  o  o  
I don’t like preparing food  o  o  o  o  o  
Shopping for food does not interest me 
at all 
o  o  o  o  o  
I just love shopping for food o  o  o  o  o  
Shopping for food is like a game to me  o  o  o  o  o  
I shop for food because it is a necessity  o  o  o  o  o  
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YOUR BELIEFS ABOUT SALT AND HEALTH      
 
Here is a list of commonly expressed beliefs about salt and health. Please indicate on the 
scale below how much you agree or disagree with the following statements. 
 
 Certainly 
Wrong  
Probably 
Wrong  
Not Sure  Probably 
True  
Certainly 
True  
In general, low salt food tastes bad       
Drinking more water can neutralize 
salt in my diet  
     
Salt is naturally present in fresh food       
Cutting down on salt causes leg 
cramps 
     
Fast foods are high in salt       
Bread is one of the main sources of 
salt in Australians’ diets  
     
I can’t be eating too much salt because 
I don’t add it to my food   
     
Sea salt is better than table salt      
Salt should be used in cooking to 
enhance the taste of the food  
     
Takeaway foods tend to be low in salt      
 
Now, some questions about salt. If you do not know the answer to a question, please tick ‘I 
don’t know/not sure’.  
 
Which of the following statements best describes the relationship between salt and sodium? 
o They are the same    
o Salt contains sodium    
o Sodium contains salt    
o I don’t know/not sure  
 
How many grams of salt are equivalent to one teaspoon of salt? 
o 6 grams  
o 9 grams  
o 12 grams  
o I don’t know/not sure  
 
A product is considered as ‘low in salt’ when it contains 
 
o Less than 60mg/100g of sodium   
o Less than 120mg/100g of sodium   
o Less than 240mg/100g of sodium  
o I don’t know/not sure   
 
What is the maximum recommended daily amount of salt for an adult in Australia? 
o 3 grams  
o 6 grams 
o 9 grams 
o Don’t know/not sure  
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Are these good ways to reduce salt in your diet? 
 
 Certainly 
Wrong 
Probably 
Wrong 
Not Sure Probably 
True 
Certainly 
True 
Use spices and herbs in cooking 
instead of salt    
o  o  o  o  o  
Make your own stock from fresh 
ingredients    
o  o  o  o  o  
When shopping for food, buy 
lower salt varieties of food 
products   
o  o  o  o  o  
Use fresh poultry and meat instead 
of processed meat and poultry 
o  o  o  o  o  
When eating out ask for sauces to 
be served at the side 
o  o  o  o  o  
 
Which of the following conditions do you think might be associated with high salt intakes? 
 
 Certa
inly 
Wrong 
Proba
bly 
Wrong 
Not 
Sure  
Proba
bly True   
Certa
inly True  
High blood pressure  o  o  o  o  o  
High blood sugar  o  o  o  o  o  
Stroke  o  o  o  o  o  
Kidney disease   o  o  o  o  o  
Osteoporosis  o  o  o  o  o  
 
Below is a list of everyday food products (with no nutrition claims). For each, please 
indicate whether you think they contain little, moderate or high amounts of salt/sodium per 
100g. Please tick one box for each food. If you don’t know or not sure about the answer to a 
question, please tick ‘don’t know/not sure’. 
 
 High Moderate Low Don't know/not sure  
Bacon      
White rice (boiled)      
Beef steak (uncooked)       
Mix vegetables (frozen)      
White bread        
Corn flakes       
Vegemite       
Cheddar cheese (processed)      
 
The following nutrition information panels are taken from various pasta sauces. Which of 
the pasta sauce has the highest salt content? 
o Sauce A  
o Sauce B  
o Sauce C  
o Don't know/not sure  
 
If you see a TICK logo on a packet of breakfast cereal, what do you think about the 
product? The breakfast cereal… 
o has the lowest amount of salt/sodium compared to other breakfast cereals 
o has lower in salt/sodium than many breakfast cereals but not all 
o healthiest breakfast cereal 
o I don't know/not sure 
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Can’t answer some of the questions? That’s okay, others find these questions challenging as 
well! The following section is much easier and deals with your daily practices. 
 
In general, I prefer foods that are   
o Salty     
o Sweet    
o Bitter    
o Sour    
o No preference    
 
How important is it for you to eat healthy food? 
o Not important at all    
o Not important   
o Neither important nor unimportant  
o Important    
o Very important   
 
In general, how important is it for you to eat foods with lower amounts of salt? 
o Not important at all 
o Not important 
o Neither important nor unimportant 
o Important 
o Very important 
 
YOUR PREFERENCE FOR CONSISTENCY      
 
Our preferences for consistency may affect many of our daily decisions which include food 
habits. Please indicate on the scale below how much you agree or disagree with the 
following statements.  
 
 Strongly 
Disagree 
Disagree  Neither 
Agree 
nor 
Disagree  
Agree  Strongly 
Agree 
It is important to me that my actions 
are consistent with my beliefs 
     
I get uncomfortable when I find my 
behavior contradicts my beliefs  
     
I typically prefer to do things the 
same way  
     
I'm uncomfortable holding two 
beliefs that are inconsistent  
     
It doesn’t bother me much if my 
actions are inconsistent  
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YOUR BACKGROUND INFORMATION        
 
Before we end this survey, here are some questions about your socio-demographic 
background. This information will help us compare the answers of respondents from 
different backgrounds. For each question, please tick one option that describes you best. 
 
Your area postcode__________ 
 
1. Are you:                                                                    
o Male  ○ Female   
 
2. What year were you born? ___ 
 
3. Where were you born? 
o Australia   
o Overseas (please specify) ____________________ 
o If you were not born in Australia, how long have you been living in Australia?   
 
4. What is the highest level of education you have completed? 
o Left school at 16 
o Left school at 18  
o TAFE or college diploma, certificate or formal trade qualification 
o Bachelor degree/Graduate Diploma/Graduate Certificate 
o Postgraduate degree 
  
5. Are you: 
o Employed full-time  
o Employed part-time/casual  
o Home duties/retired  
o Student  
o Unemployed/looking for work  
o Other (please specify) ____________________ 
 
6. Number of family members living with you (excluding yourself) No of people ____ 
 
7. Number of children under 18 year of age living with you No of children _____ 
 
8. Which of the following broad categories best describes your gross household total income 
from all sources in the last year? 
o $10,000 or less  
o $10,001 to $20,000 
o $20,001 to $40,000  
o $40,001 to $60,000 
o $60,001 to $80,000 
o $80,000 to or $100,000  
o Over $100,001 
 
9. Have you been diagnosed one or more of the following health problems? (You may tick 
more than one) 
o Heart disease 
o Stroke 
o High blood pressure 
o High blood sugar 
o Cancer 
o Others (please specify) ____________________ 
o None of the above  
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Appendix C5: Features of mixed methods survey 
 
The cover letter In addition to the Participant Information Sheet (see Appendix C7), 
which provides all the relevant information about the research, a personalised cover 
letter signed by the candidate with a university letter head was used to describe the 
aim of the survey, the importance of the survey to the community and assuring the 
participants on the anonymity to increase the response rates (Dillman 1991).  
 
Clear instructions In order to ensure that the instructions were presented in a user-
friendly format, being described under subheadings by stages of completion, for 
example, ‘Before the survey’, ‘During the survey’ and ‘After the survey’. 
Participants were also encouraged to contact the researchers if they had any 
questions during the survey. 
 
Anonymity Participants were assured of their anonymity. Due to use of incentives in 
the form of a ‘lucky draw’ (below), participants who wished to participate in the 
study were required to provide their name and contact details. The participants were 
told that if they wished to participate in the lucky draw, their personal information 
would be detached from the questionnaire in order to maintain the anonymity of 
their responses.  
 
Incentives The offering of financial incentives as tokens of appreciation to study 
participants is recognised as one of the important factors which contribute to higher 
response rates. It also increases the likelihood of responses from respondents who 
may have little or no interest in the survey topic hence, reduces nonresponse bias 
(Dillman, Smyth & Christian 2009). A systematic Cochrane review which analysed 
481 studies using 110 strategies which may influence response to postal surveys 
found that the odds of  response doubled (odds ratio 1.87; 95% CI 1.73 to 2.04) 
when monetary incentives were offered to study participants (Edwards et al. 2009).  
 
Therefore, as a token of appreciation for the time taken to complete the survey, the 
participants were offered an opportunity to participate in a lucky draw which gave  
them a chance to win one of three free double movie passes worth AUSD 31.00. 
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Stamped return envelopes Inclusion of a stamped return envelopes has been shown 
to increase response rates modestly (Dillman 1991). Therefore, self-addressed 
stamped return envelopes were included in the survey pack and efforts were made to 
show the participants the return envelopes in their pack before handing out the 
survey.  
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Appendix C6: Pretesting of Dining Out Survey  
The survey questionnaire was pretested for face validity among five Higher Degree 
Research students to determine the comprehension and feasibility of the survey 
questionnaire. Although this may not be ideal as they are a highly educated group, it 
was deemed adequate as the questionnaire was subsequently pre-tested in a field 
setting (below).  
Subsequently, the questionnaire was pretested in a similar setting to the actual 
survey setting i.e. in a supermarket. The pre-test participants were provided with a 
checklist to report on the comprehension, clarity, format and content of the topics 
covered (Diamantopoulos, Reynolds & Schlegelmilch 1994) to further improve the 
content and format of the questionnaire. In addition several logistic issues were 
identified. For example, it was noted that at least two research assistants were 
required to distribute the questionnaire and participants were more receptive when it 
was mentioned that the survey was a student research project. The field pre-testing 
also provided an estimate of the amount of time required to distribute 1000 copies of 
survey questionnaire
24
.  
A total of 30 survey questionnaires were handed out during the field pretesting. Ten 
people returned completed questionnaires and provided feedback about the content 
and format of the questionnaire and the time taken to complete the survey.  
The results (Table C6.1) showed that the average time taken to complete the survey 
was 19.5 minutes; the questions were not repetitive or too long, and, the rating 
scales were easily understood and used by the respondents. However, more than half 
of the pre-test respondents indicated sections where they found the questions 
confusing. Three mentioned questions relating to the section on ‘Habits’ were 
confusing and wrote lengthy comments on why they found them confusing which 
assisted in refinement of the scale. One respondent found the section on ‘Values’ 
was not clear, similarly one respondent indicated that the phrasing of the ‘Food 
Involvement’ section could be clearer. This feedback was used to improve the 
phrasing of the final questionnaire. As other surveys (Turrell 2000; Voigt, Koepsell 
& Daling 2003) two respondents commented on the question related to income. Of 
these two, one mentioned that it was essential that the questionnaire should be 
                                                 
24
Later, during the administration of the final questionnaire it became apparent that the weather 
conditions may affect the number of people who responded to the survey request. 
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anonymous in order to enable him/her to answer the survey. This reinforced the 
importance of assuring respondents of their anonymity. Thus, appropriate steps were 
taken to assure respondents on anonymity on the survey invitation letter, and further 
on the first page of the survey.  
Table C6.1: Feedback received from pre-testing Dining Out Survey 
 Yes (total) 
Questions  
Unclear or confusing  7 (10) 
Length (too long) 1 (10) 
Repetitive  3(10) 
Rating scale  
User-friendly  9 (10) 
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Appendix C7: Survey questionnaire (Dining Out Survey)  
 
 
 
 
 
This study is aimed at understanding Australians’ salt-rich food consumption 
behaviours when eating out. High salt intake has been shown to adverse health 
effects. The findings of this study will be useful in formulating strategies to reduce 
salt intake in the population.  
 
I would be very grateful if you could spare some time (approximately 20-25 
minutes) to participate in this survey and return the questionnaire using the pre-paid 
return envelope.  
 
The survey is anonymous (personal details for the lucky draw will be detached prior 
to data entry). We hope you will answer all the questions to give us a better 
understanding of the community’s salt usage.  
 
Thank you. 
 
Yours sincerely, 
 
Rani Sarmugam 
PhD Candidate 
School of Health Sciences 
Faculty of Health and Behavioural Sciences 
University of Wollongong 
Northfields Avenue, Wollongong  
NSW 2522 
Australia 
Tel : +614 0333 9265 
Email : rs156@uowmail.edu.au 
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A SURVEY ON DINING OUT 
AND EATING HABITS 
 
This study is aimed at understanding Australians’ salt-rich food consumption 
behaviours when eating out. High salt intake has been shown to cause adverse health 
effects. The findings of this study will be useful in formulating strategies to reduce 
salt intake in the population. 
 
Your participation in this survey would be greatly appreciated.  
Please be assured that your answers will be kept strictly confidential. 
 
 
 
Important information about the survey 
 
BEFORE you start the survey 
 Read the participant information sheet. 
 This survey takes approximately 20-25 minutes. So, grab a cup of tea (or 
coffee) and you will be done with the survey by the time your cup is empty.  
 
DURING the survey 
 Please read and answer each question as accurately as possible. 
 If you have a question, feel free to contact us on 040-3339265 or email at 
rs156@uowmail.edu.au 
 
AFTER the survey 
 Please look through your answers, making sure you have answered all the 
questions.  
 If you wish to enroll in the lucky draw, please provide your name and 
contact details at the end of the survey. Your contact details will be detached 
from the questionnaire before data entry; therefore your responses will 
remain anonymous.  
 Finally, please mail the questionnaire back to us using the  
pre-paid return envelope. 
NO  
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YOUR FOOD PREFERENCES  
 Before we begin this survey, briefly describe (in few words) what constitutes a healthier meal for 
you. (e.g. contains a lot of vegetables, wholegrains, organic, etc.). 
 _____________________________________________________________________________ 
1 In general, I prefer foods that are…. (Please tick only one option) 
 Salty Sweet Bitter 
Sour 
No preference 
2 Which of the following is the most important factor when you are choosing a place to eat? 
 (Please tick only one option) 
 Food variety  Ambience Healthy options  Service Restaurant location 
 Price Tasty food Serving size   Other (please specify)________ 
3 How important is it for you to eat healthy food? (Please tick only one option) 
  Not important at all Not important Neither important  or not important 
 Important Very important 
 
   
 
 
YOUR LAST DINNER OUT  
This section refers to the last time you ate a DINNER OUT. This refers to meals prepared and 
consumed out of your home, i.e. in commercial establishments e.g. restaurants, cafés, fast food 
restaurants, food courts where you sat down to eat.  
 
This excludes take-aways or meals consumed at places such as work, cinema, theatre, and picnic at 
the beach or social gatherings at relatives or friends home.  
Please take a moment to think about the particular occasion and answer the following 
questions. 
  
1 Where did you have your last dinner outside home? 
 Restaurant Fast food Café  Others (please specify) 
______________________ 
 Clubs Food court   
2 Why did you choose this location? (describe briefly e.g. too busy to cook, children wanted 
this place) 
 ____________________________________________________________________________ 
3 What did you eat during this occasion? (please describe briefly)  
 ____________________________________________________________________________ 
4 Who was present at your table during this meal? (Please tick the boxes that apply and 
write the number of people with you.  
 I ate alone  Children (Number_______)  
 Spouse/partner   Parents/siblings/relatives  (Number_______) 
 Friends/colleagues  (Number_______) Other (please specify)__________________   
5 Was there a salt and pepper shaker on your table or around you when you were having 
your meal?  
(you may tick more than one option) 
 Yes, at my table Not at my table, but I saw salt shakers at other tables/cutlery area 
 I am unable to recall There was no salt shaker anywhere around me 
 I was offered salt by the server or waiter 
  
6 Did you add salt to your food? (Please tick only one option) 
 Yes, before I tasted the food Yes, after I tasted the food No, I did not add salt to 
my food 
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7 Did you add sauces (e.g. tomato sauce, BBQ sauce, mayonnaise, soy sauce) to your food?  
 Yes  No  I did not add sauce, but my food was cooked with sauces 
8 Did you have gravy with your food? (e.g. gravy with mashed potatoes, steak) (Please tick 
only one option) 
  Yes  No 
9 Did others at your table add salt to their food? (Please tick only one option) 
 Yes No Not sure Not applicable 
10 Did others add sauces (e.g. tomato sauce, BBQ sauce, mayonnaise, soy sauce) to their 
food?  
 Yes No Not sure Not applicable 
11 How concerned were you about what the others who were eating with you thought of the 
healthiness of the meal you ordered? (Please tick only one option) 
 Not concerned at 
all 
A little concerned Quite concerned Very concerned 
12 How would you rate the meal you had in terms of saltiness? (From not salty at all to very 
salty)? 
 Not salty at all Not very salty Just right Salty Very salty 
13 Did you think about the salt content of your meal when ordering it? (Please tick only one 
option)  
 Yes  No (If No, Please go to Question 15)   
14 If yes, did you try to reduce the salt content of your meal by doing any of the following?  
(you may choose multiple answers) 
 Chose an item with lower salt content on the menu 
 Asked for sauces to be served on the side 
 
Requested less salt/sauces when ordering 
 I did not do anything about it 
If you had concerns about the salt content in the food, but did nothing about it. Please tell 
us why… 
    ________________________________________________________________ 
 Other (please specify) _______________________ 
15 In general, when you are eating out, how do you usually judge the salt content of your 
meal? (please select one) 
 I judge based on my previous experience 
 I ask the waiter 
 I ask others at my table 
 I use the description on the menu  (e.g. Ham and cheese pizza) 
 I do not think about it 
 Other (please specify)_______________________ 
16   In general, when you are eating out, how important is it for you to eat foods with lower 
amounts of salt? (please tick one) 
         Not 
important at all 
Not 
important 
Neither 
important/not  
     important 
Important Very 
important 
17   Briefly, please tell us how you can reduce your salt intake when you are eating out? 
 
________________________________________________________________________ 
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OTHERS AROUND YOU 
Now, we would like to know a little about the eating habits of those people who are important to 
you e.g. family and friends.  
 
Please indicate how many of the people who are important to you do the things listed below? 
On the scales below, 1 means ‘None of them’ and 5 mean ‘All of them’. For example, if you 
know most people around you eat out frequently, you may tick the box 4 which indicates 
MOST for the first statement. 
 How many of the people who are important to 
you, do you think… 
1 
None 
2 
A few 
3 
Half 
4 
Most 
5 
All 
1 eat out frequently      
2 have takeaway meals often      
3 eat fast foods often      
4 cook or prepare their own meals      
5 try to keep their salt intake low      
6 make a conscious effort to choose foods with 
less salt when they eat out 
     
7 eat healthy foods when they are out      
  
While we are on the topic of eating out, in the LAST SEVEN DAYS, approximately how much 
did you spend (on average per person) on eating out or having takeaway meals from the 
following locations? 
  < 25 26-$50 51-75 76-100 >100 NA 
1 Fast food restaurants (e.g. 
McDonalds, KFC, Pizza 
Hut) 
      
2 Asian restaurants (e.g. 
Chinese, Thai) 
      
3 Other places (e.g. 
restaurants, café, food 
courts) 
      
4 Food shopping (e.g. at the 
local supermarket) 
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YOUR FOOD INVOLVEMENT 
This section is about your views and experiences with food and dining out.   
Please indicate on the scale below how much you agree or disagree with the following 
statements.  
  
 
Strongly 
disagree 
Disagree Neither 
disagree/ 
agree 
Agree Strongly 
agree 
1 I don’t think much about food each 
day 
     
2 Cooking or barbequing is not 
much fun 
     
3 Talking about what I ate or am 
going to eat is something I like to 
do 
     
4 Compared with other daily 
decisions, my food choices are not 
very important 
     
5 When I travel, one of the things I 
anticipate most is eating the food 
at the place I visit 
     
6 I do most of the cooking for my 
household 
     
7 I enjoy cooking for others and 
myself 
     
8 When I eat out, I don’t think or 
talk much about how the food 
tastes 
     
9 I don’t like preparing food      
  
  
 
Certainly 
Wrong 
Probably 
Wrong 
Not 
Sure 
Probably 
True 
Certainly 
True 
1 In general, low salt food tastes 
bad 
     
2 Drinking more water can 
neutralize salt in my diet 
     
3 Salt is naturally present in fresh 
food 
     
4 Cutting down on salt causes leg 
cramps 
     
5 Fast foods are high in salt      
6 Bread is one of the main sources 
of salt in Australians’ diets 
     
7 I can’t be eating too much salt 
because I don’t add it to my 
food 
     
8 Sea salt is better than table salt      
9 Salt should be used in cooking 
to enhance the taste of the food 
     
10 Takeaway foods tend to be low 
in salt 
     
 
  
312 
 
Now, some questions about salt. If you do not know the answer to a question, please tick ‘I 
don’t know/not sure’.  
 
1 Which of the following statements best describes the relationship between salt and sodium? 
 They are the same  Salt contains sodium  
 Sodium contains salt I don’t know/not sure 
   
2 How many grams of salt is equivalent to one teaspoon of salt? 
 6  grams  12 grams 
 9 grams I don’t know/not sure 
   
3 A product is considered as ‘low in salt’ when it contains  
 Less than 60mg/100g of sodium Less than 120mg/100g of sodium 
 Less than 240mg/100g of sodium I don’t know/not sure 
   
4 What is the maximum recommended daily amount of salt for an adult in Australia? 
 3 grams   9 grams  
 6 grams  I don’t know/not sure 
   
Which of the following conditions do you think might be associated with high salt intakes? 
Please indicate on the scale below how much you agree or disagree with the following 
statements. 
 
  
 
Certainly 
Wrong 
Probably 
Wrong 
Not Sure Probably 
True 
Certainly 
True 
1 High blood pressure       
2 High blood sugar      
3 Stroke       
4 Kidney disease       
5 Osteoporosis       
 
 
Below is a list of everyday food products (with no nutrition claims). For each, please indicate 
whether you think they contain little, moderate or high amounts of salt/sodium per 100g. Please 
tick one box for each food. If you don’t know the answer to a question, please TICK ‘don’t 
know’. 
 
 Food products Low Moderate High Don’t know 
1 Bacon      
2 White rice (boiled)      
3 Beef steak (uncooked)     
4 Mixed vegetables (frozen)     
5 White bread     
6 Cornflakes     
7 Vegemite     
8 Cheddar cheese (Processed)     
That’s okay, others find these questions challenging as well! The following section is much easier 
and deals with your daily practices. 
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YOUR SALT HABITS  
A habit is an unconscious act that we often do without thinking about it. Please reflect on your habits 
relating to your use of salt. 
 
Please indicate to what extent you agree with each of the following statements, using a scale 
from 1 to 5 as shown below. PLEASE NOTE that some statements may sound SIMILAR, 
however they do differ a little and it is very important that you answer each item carefully. 
 
Adding salt at the table is 
something …… 
 
1 
Strongly 
disagree 
2 
Disagree 
3 
Neither 
disagree/ 
agree 
4 
Agree 
5 
Strongly 
agree 
…I do frequently      
…I start doing before I realize 
I’m doing it 
     
…I would find hard not to do      
…I don’t have to think about 
doing it 
     
Putting sauce on my food is 
something …… 
 
 
1 
Strongly 
disagree 
2 
Disagree 
3 
Neither 
disagree/ 
agree 
4 
Agree 
5 
Strongly 
agree 
…I do frequently      
…I start doing before I realize 
I’m doing it 
     
…I would find hard not to do      
…I don’t have to think about 
doing it 
     
 Please tick here if you do not cook, and  move on to the next page 
 
Adding salt in cooking is 
something …… 
 
 
1 
Strongly 
disagree 
2 
Disagree 
3 
Neither 
disagree/ 
agree 
4 
Agree 
5 
Strongly 
agree 
…I do frequently      
…I start doing before I realize 
I’m doing it 
     
…I would find hard not to do      
…I don’t have to think about 
doing it 
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 YOUR EATING HABITS DURING THE  PAST MONTH 
This section is about your eating habits in the PAST MONTH (this includes breakfast, lunch and 
dinner). Please try and recall if you did any of the following and if so, how often. Please tick 
Never/NA if you did not do the item specified in the last MONTH. It is important that you answer 
all questions for us to understand your dietary habits. 
During the PAST MONTH, 
on average, how often did you 
do the following? 
 
Never/ 
NA 
1 
time/ 
month  
 
2-3 
times/ 
month 
1-2 
times/ 
week 
3-4 
times/ 
week 
5-6 
times/ 
week 
1 time/ 
day or 
more 
Prepared/cooked dinner at 
home 
       
Ate out at a fast food 
restaurant (e.g. McDonalds, 
KFC, Pizza Hut) 
       
Ate out at an Asian restaurant 
(e.g. Chinese, Indian, Thai) 
       
Ate out at other places e.g. 
cafés, food courts 
       
Had ‘western’ takeaway 
meals (e.g. pizza, burgers, 
fried or roast chicken, 
McDonalds, KFC) 
       
Had Asian takeaway meals 
(e.g. Chinese, Indian, Thai) 
       
Cooked meals from 
scratch/with fresh ingredients  
       
Used herbs and spices as 
flavouring for cooking 
       
Made own soup stock during 
cooking 
       
Added a commercial stock or 
seasoning during cooking  
       
Used ready-made sauces, 
marinades or mixes (e.g. pasta 
sauce) for cooking  
       
Had ready meals or 
‘convenience meals’ (only 
requires adding water or 
heating up) 
       
When eating out, asked for 
sauces to be served on the 
side 
       
When eating out, chose an 
item with lower salt content 
on the menu 
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During the PAST MONTH, 
how often did you have the 
following? 
Never/ 
NA 
1 
time/ 
month  
 
2-3 
times/ 
month 
1-2 
times/ 
week 
3-4 
times/ 
week 
5-6 
times/ 
week 
1 time/ 
day or 
more 
bread (e.g. white, wholemeal, 
multigrain, flat) 
       
breakfast cereals        
savory/plain dry biscuits        
cheese (e.g. sliced cheese, 
hard cheese) 
       
gravy (e.g. gravy with mashed 
potatoes, steak) 
       
sauce (e.g. mustard, tomato, 
BBQ) 
       
salad dressings/mayonnaise        
savoury spread (e.g. vegemite, 
marmite) 
       
processed meat (e.g. bacon, 
salami, sausages) 
       
salted snacks (e.g. potato/corn 
chips, extruded snacks) 
       
salted or pickled foods (e.g. 
anchovies, pickled vegetables) 
       
Please specify if any of the above items you had, contained nutrition claims such as REDUCED 
SALT, LOW SALT or the HEART FOUNDATION TICK logo   ____________________________  
 
 
How often do you usually add salt to your food after it is cooked i.e. at the table? (Please tick 
only one option) 
 
Never/Rarely Sometimes Usually Always Don’t know  
     
How often is salt added to your food before or during cooking? ( Please tick only one option) 
 
Never/Rarely Sometimes Usually Always Don’t know 
When shopping for foods, about how often do you purchase a product labelled ‘no added salt’, 
‘low salt’ or ‘reduced salt’ (Please tick only one option) 
 
Never/Rarely Sometimes Usually Always Don’t know  
 
How many serves of fruit (fresh, frozen or tinned) do you usually eat each day? 
‘One serve’ = 1 medium piece or 2 small pieces of fruit or 1 cup of diced pieces 
I don’t eat fruit  less than 1 serve/day 1 serve/day 
2 serves/day 3 serves/day  4 serves/day 
5 serves/day 6 or more serves/day  
 
How many serves of vegetables (fresh, frozen or tinned) do you usually eat each day? 
‘One serve’ = ½ a cup of cooked vegetables or 1 cup of salad vegetables 
I don’t eat vegetables less than 1 serve/day  1 serve/day 
2 serves/day 3 serves/day  4 serves/day 
5 serves/day 6 or more serves/day  
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YOUR VALUES 
Listed below are some guiding principles (or personal values) which many people use in their lives.  
 
Please indicate how important each of them is to you. The scales go from 1 to 5 where 1 means 
‘not important’ and 5 means ‘very important’. Please tick the box next to each value according 
to how important it is to you. So if a principle is very important to you, you would tick the 5 box 
which indicates ‘very important’. 
 
Values Description of 
values 
1 
Not 
important 
2 
A little 
important 
3 
Quite 
important 
4 
Important 
5 
Very 
important 
Pleasure gratification of 
desires 
     
An exciting 
life  
stimulating 
experiences 
     
Politeness courtesy, good 
manners 
     
A world at 
peace 
free of war and 
conflict 
     
Respect for 
tradition  
preservation of 
time-honored 
customs 
     
A varied life  
 
filled with 
challenge, novelty, 
and change 
     
A world of 
beauty 
beauty of nature and 
the arts 
     
Social justice  correcting injustice, 
care for the weak 
     
Broad-
minded 
tolerant of different 
ideas and beliefs 
     
Humble  modest, self-
effacing 
     
Protecting 
the 
environment 
preserving nature 
     
Honoring 
parents and 
elders  
showing respect 
     
Obedient  
 
dutiful, meeting 
obligations 
     
Enjoying life enjoying food, sex, 
leisure, etc. 
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YOUR BACKGROUND 
Before we end this survey, here are some questions about your socio-demographic background. This 
information will help us compare the answers of respondents from different backgrounds.  
 
For each question, please tick one option that describes you best. 
 
1 Your area postcode 
 
2 Are you:                                                          Male  Female 
3 How old are you?                                          _____ years 
4 Where were you born? Australia Overseas (please specify country)……… 
5 If you were not born in Australia, how long have you been living in Australia?     
6 What is the highest level of education you have completed?  
 Left school at 16  Bachelor degree/Graduate Diploma/Graduate Certificate 
 Left school at 18  Postgraduate degree 
 TAFE or college diploma, certificate or 
     formal trade qualification 
   
7 Are you:   
 Employed full-time Student 
 Employed part-time/casual  Unemployed/looking for work 
 Home duties/Retired Other (please specify)________ 
   
8 Number of family members living with you (excluding yourself)   
 
9 Number of children 18 years or below  living with you  
 
10 Which of the following broad categories best describes your gross household total 
income from all sources in the last year? 
 $10,000 or less $60,001 to $80,000 
 $10,001 to $20,000 $80,000 to or $100,000 
 $20,001 to $40,000 Over $100,000 
 $40,001 to $60,000  
  
11 Have you ever been diagnosed with one or more of the following health problems? (you 
may tick more than one option) 
 Heart disease High blood sugar  
 Stroke Cancer 
 High blood pressure  Other (please specify)_______________________ 
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Appendix C8: Participant Information Sheet (Dining Out Survey)
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Appendix C9: Intercept survey script 
Hello. I am a PhD student at the University of Wollongong. I am conducting a survey on 
dining out and eating habits. Are you interested in participating in this survey? You may 
complete the survey at home. 
No – Thank you for your time. Have a good day. 
   Yes [Proceed to SURVEY INTRODUCTION] 
If you decide to participate in this study, you will be asked to answer the survey 
questionnaire [which looks like this – to show the survey form]. This survey will take you 
approximately 20-25 minutes which, you can do at home while you are taking a tea break. 
Once you have completed the questionnaire, please mail it back to us within two weeks 
using the pre-paid return envelope [to show the envelope].  
In addition, as a token of appreciation for your time in participating in this survey, we are 
offering each participant a chance to enter a lucky draw to win one of three free double 
movie pass. If you wish to enroll in the lucky draw, please provide us with your name and 
contact details here [to point to the column on survey form]. Your contact details will be 
detached from the questionnaire before data entry, therefore you response will remain 
anonymous.  
Are you interested in participating in this survey? 
    No – Thank you for your time. Have a good day. 
    Yes [Proceed to SCREENING questions] 
1) May I ask if you are above 18years old (only if not sure about the respondent’s age) 
2) Have you dined out in the past 3 months? 
No to either one question – Thank you. Unfortunately you did not fit the criteria for 
this study. However, we would like to thank you for your interest in our study. Have 
a good day. 
Yes Here is the survey form and the pre-paid return envelope [to give out survey 
form and pre-paid envelope]. The instructions on how to fill in the survey is here 
[point to the introduction page of the survey]. If you are not sure about anything, 
please feel free to call us. Our contact numbers are here [point to the PIS].  
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We would be very grateful if you could complete the survey and mail it back to us within 
two weeks from today. Would you like to leave your contact number and first name, on the 
contact sheet so that we could give you a reminder call in two weeks? We will only use this 
information to call you up to two times. Your contact information will be destroyed after we 
receive all survey forms. It is okay if you wish not to give your contact details, you can still 
have the survey form. 
No – It’s okay. Thank you for participating in our survey. Have a good day. 
Yes – Your contact number please? Name? best time to call? Thank you very much 
for participating in our survey. Have a good day.  
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Appendix D1: Confirmatory factor analyses (Meal Preparation Survey) 
Confirmatory factor analyses of measurement model 
The following section presents assessment of model fit based on specification of the 
model according to the literature followed by a modified model if the original 
specification resulted in a poor model fit.  
Impulse buying tendency Figure D1.1 shows the results of the confirmatory factor 
analysis for the impulse buying tendency scale. Ten items were used to measure 
impulse buying tendency. These ten items represent two dimensions;  impulse 
buying tendency (affective) and impulse buying tendency (cognitive) (Verplanken & 
Herabadi 2001). The measurement models were specified accordingly and tested 
using confirmatory factor analysis. However, due to poor model fit (χ2(4) = 13.074, 
p=0.011, CFI = 0.970, TFI = 0.776, SRMR = 0.023, RMSEA =0.065), the model 
was modified by removing item imp(C)5  ‘I like to compare different brands before 
I buy one’ which was not significantly correlated with other factors. Therefore this 
item was removed. Subsequently, item imp(C)3 ‘If I buy something, I usually do 
that spontaneously’ was removed due to having lowest loading. This resulted in a 
model (shown in the right column) with good model fit indices (χ2(2) = 1.204, 
p=0.0548, CFI = 1.000, TFI = 1.028, SRMR = 0.011, RMSEA = 0.000).  
  
 
Figure D1.1: Confirmatory factor analysis for impulse buying tendency 
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Food involvement Nine items were used to measure food involvement. Based on the 
validation study conducted by Bell and Marshall (2003) these items represent a 
subscale which the authors referred as ‘preparation and eating’ involvement 
subscale. The specification (Figure D1.2) resulted in a model poor fit (χ2(27) = 
176.200, p = 0.00, Scaling Correction Factor = 1.237, CFI = 0.821, TFI = 0.761, 
SRMR = 0.073, RMSEA = 0.102). 
Upon closer examination, it was noted that these items represent what appears to be 
two distinctive constructs i.e. 1) the importance of food and 2) cooking and meal 
preparation. In discussing the process of the scale development, the authors (Bell & 
Marshall 2003) detailed that item 1 ‘I don't think much about food each day’ relates 
to eating and procurement of food, item 3 ‘Talking about what I ate or am going to 
eat is something I like to do’, item 5 ‘When I travel, one of the things I anticipate 
most is eating the food at the place I visit’, item 8 ‘When I eat out, I don’t think or 
talk much about how the food taste’ relates to eating while item 4 ‘Compared with 
other daily decisions, my food choices are not very important’ relates to acquisition. 
These items were categorised as a one construct which was referred as ‘importance 
of food’ while the remaining items were referred as cooking and meal preparation 
(similar to the original conception by Bell and Marshall (2003).  
The refined specification (Figure D2) resulted in a better model fit (χ2(26) = 85.172, 
p = 0.00, Scaling Correction Factor = 1.196, CFI = 0.929, TFI = 0.902, SRMR = 
0.045, RMSEA = 0.046).  
  
Figure D1.2: Confirmatory factor analysis for food involvement  
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Preference for consistency scale A total of five items which represent the construst 
of  internal self-consistency (Cialdini, personal communication) were used to 
measure preference for consistency. These items resulted in a good model fit (Figure 
D1.3), however due to the very low loading (β=0.163) of item 3 ‘I typically prefer to 
do things the same way’, the item was removed. The final model consisted of four 
items with good fit χ2(2) = 2.830, p=0.0548, Scaling Correction Factor = 1.068, CFI 
= 0.997, TFI = 0.991, SRMR = 0.011, RMSEA =0.028).  
 
 
 
 
Figure D1.3: Confirmatory factor analysis for preference for consistency 
 
 
Sensitivity to situational cues Figure D1.4 shows the confirmatory factor analysis 
for situational cues. A total of seven items were used to measure situational cues. 
These items resulted in a a good model fit χ2(14) = 30.238, Scaling Correction 
Factor= 1.558, p=0.007, CFI = 0.977, TFI = 0.966, SRMR =  0.029, RMSEA = 
0.047) confirming the unidimensionality of the construct.  
  
325 
 
 
 
Figure D1.4: Confirmatory factor analysis for preference situational 
cues 
 
Food shopping attitudes Figure D1.5 shows the confirmatory factor analysis 
for food shopping attitudes. The model resulted in satisfactory fit χ2(2) = 
13.851, Scaling Correction Factor = 1.202, p = 0.001, CFI = 0.975, TFI = 
0.924, SRMR =  0.026, RMSEA = 0.029) confirming the unidimensionality 
of the construct.  
 
Figure D1.5: Confirmatory factor analysis for enjoyment of food 
shopping 
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Appendix D2: Mediation analyses (Meal Preparation Survey) 
 
Table D2.1: Indirect associations between income and meal preparation 
behaviours 
 
 Outcome measure Beta SE p value 
 ‘Healthier meal’ 
preparation 
   
Total indirect effect  0.066 0.025 0.010 
Total effect  0.066 0.025 0.010 
 Convenience-oriented 
meal preparation 
   
Total indirect effect  0.023 0.011 0.039 
Total effect  0.023 0.011 0.039 
Note: No mediators shown here as there is no specific path which was significant; only statistically 
significant (p<0.05) paths are shown in this table. 
 
Table D2.2: Indirect associations between food involvement (importance of 
food) and meal preparation behaviours 
 
 Mediator 1 Mediator 2 Mediator 3 Beta SE p value 
‘Healthier’ meal 
preparation 
     
 FI (IOF) Shopping 
attitude 
 -0.046 0.020 0.024 
 FI (IOF) FI (CMP)  0.388 0.064 0.000 
 FI (IOF) FI (CMP) Shopping 
attitude 
-0.053 0.024 0.029 
Total 
indirect 
effect 
   0.322 0.050 0.000 
Total effect    0.322 0.050 0.000 
Convenience-oriented meal preparation     
 FI (IOF) FI (CMP)  -0.166 0.057 0.004 
 FI (IOF) Sensitivity to situational cues 0.050 0.026 0.049 
Total 
indirect 
effect 
   -0.054 0.052 0.295 
Total effect    -0.054 0.052 0.295 
FI (IOF): Involvement (importance of food); FI (CMP): Involvement (cooking and meal preparation); 
only statistically significant (p<0.05) paths are shown in this table. 
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Table D2.3: Indirect associations between impulsive buying tendency (affective) 
and meal preparation behaviours 
 
 Mediator 
1 
Mediator 2 Mediator 
3 
Beta SE p value 
‘Healthier’ meal 
preparation 
     
 IBT (A) Meal 
planning 
 0.024   0.012 0.046 
 IBT (A) Food shopping attitudes  -0.049 0.019 0.011 
 IBT (A) IBT (C) Meal 
planning 
-0.020 0.009 0.025 
Total 
indirect 
effect 
   -0.045 0.020 0.026 
Total 
effect 
   -0.045 0.020 0.026 
       
Convenience-oriented meal 
preparation 
    
 IBT (A) IBT (C)  0.087 0.040 
 
0.031 
 IBT (A) Sensitivity to situational 
cues 
0.174 0.077 0.024 
Total 
indirect 
effect 
   0.298 0.086 0.001 
Total 
effect 
   0.298 0.086 0.001 
IBT (A): impulsive buying (affective); IBT (C): Impulsive buying (cognitive); only statistically significant 
(p<0.05) paths are shown in this table. 
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Appendix E1: Confirmatory factor analyses (Dining Out Survey) 
The following section presents the results of the confirmatory factor analysis (CFA) 
for the latent variables used in this study. The models were specified according to 
the literature and the results of the CFA were assessed using the fit indices described 
in Chapter 4: Methods, Section 4. Models with poor fitting model were respecified 
(figures presented on the right side of the original specification).  
Personal values 
Universalism Figure E1.1 shows the results of the confirmatory factor analysis for 
the universalism scale. Five items were used to measure impulse buying tendency.  
The one factor congeneric model was specified accordingly and tested using 
confirmatory factor analysis. However, due to poor model fit (χ2(5) = 33.99, 
p=0.000, with a scaling correction for MLR p =  1.410, CFI = 0.946, TFI = 0.893, 
SRMR = 0.035, RMSEA = 0.095). Examination of the modification indices 
suggested that there was a relationships between items five with other items, 
therefore the model was respecified by removing the item universalism5 ‘Protecting 
the environment (preserving nature)’. This resulted in a model (shown in the right 
column) with good model fit indices (χ2 (2) = 6.641, p=0.036, with a scaling 
correction for MLR p = 1.280, CFI = 0.987, TFI = 0.960, SRMR = 0.018, RMSEA = 
0.060). 
 
 
Figure E1.1: Confirmatory factor analysis for universalism 
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Tradition and conformity Five items were used to measure tradition and conformity 
(Figure E1.2). The specification of the model resulted with a good model fit (Figure 
E2), χ2 (5) = 17.242, p=0.005, with a scaling correction for MLR p = 1.346, CFI = 
0.979, TFI = 0.958 SRMR = 0.025, RMSEA = 0.062. Hence, all items used to 
measure tradition and conformity were retained. 
 
Figure E1.2: Confirmatory factor analysis for tradition and conformity 
Hedonism and stimulation Four items were used to measure hedonism and 
stimulation (Figure E1.3). The model resulted in poor fit (χ2 (2) = 12.69, p=0.002, 
with a scaling correction for MLR p = 1.157, CFI = 0.975, TFI = 0.926, SRMR = 
0.092, RMSEA = 0.023). Item 3 ‘An exciting life (stimulating experiences)’ was 
removed based on the modification indices which suggested that item 3 was highly 
correlated with the other items. The three item construct was subsequently parcelled 
and used in the testing of the model. 
 
 
 
Figure E1.3: Confirmatory factor analysis for hedonism and stimulation 
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Food involvement Figure E1.4 shows the confirmatory factor analysis for food 
involvement construct. A total of nine items were specified as one construct (Bell & 
Marshall 2003).  
The specification (Figure E1.4) resulted in a model poor fit (χ2(27) = 272.14, 
p=0.000, with a scaling correction for MLR p = 1.299, CFI = 0.743, TFI = 0.658, 
SRMR = 0.096, RMSEA = 0.119). The model was respecified by removing item one 
‘I don’t think much about food each day’, followed by item five ‘When I travel, one 
of the things I anticipate most is eating the food at the place I visit’, and finally item 
eight ‘When I eat out, I don’t think or talk much about how the food tastes’. The 
final removal resulted in an acceptable model fit (χ2(9) = 27.77, p=0.001, with a 
scaling correction for MLR p = 1.378, CFI = 0.970, TFI = 0.950, SRMR = 0.031, 
RMSEA = 0.057). The model was also tested with two constructs as Chapter 6, 
however, the two constructs were too closely related; therefore it was retained as one 
factor. 
 
 
Figure E1.4: Confirmatory factor analysis for food involvement 
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Descriptive norms - Healthier dietary behaviour and eating out behaviours A total 
of four items were fitted as a model and this resulted in a poor fitting model (χ2 (2) 
= 30.987, p=0.000, CFI = 0.933, TFI = 0.800, SRMR = 0.039, RMSEA = 0.151). 
The model was subsequently respecified by removing the ‘cook or prepare their own 
meals’ item. The three item construct was subsequently parcelled and used in the 
model testing. Similarly, the ‘healthier dietary behaviours’ construct (with three 
items) was parcelled and used in the model testing. 
 
 
Figure E1.5: Confirmatory factor analysis for descriptive norms (healthier behaviour) 
 
Figure E1.6: Confirmatory factor analysis for descriptive norms (eating out) 
Habit strength - sauces Figure E1.7 shows the confirmatory factor analysis for habit 
strength of using sauces. The model resulted in satisfactory fit (χ2(2) = 7.36, 
p=0.025, with a scaling correction for MLR p = 1.222, CFI = 0.987, TFI = 0.961, 
SRMR = 0.018, RMSEA = 0.065) confirming the unidimensionality of the 
construct.  
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Figure E1.7: Confirmatory factor analysis for habit strength (sauces) 
Habit strength - use of salt at the table Similar to sauce use habits, four items were 
used to measure the habits of using salt at the table (Figure E1.8). However, the 
model resulted in poor fit (χ2(2) = 23.12, p = 0.000, with a scaling correction for 
MLR p = 0.918, CFI = 0.963,TFI = 0.889, SRMR = 0.024, RMSEA = 0.129). Item 
four was removed and the construct was subsequently parcelled and used in the 
model testing. 
  
Figure E1.8: Confirmatory factor analysis for habit strength (table salt) 
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Consumption of high salt foods Figure E1.9 shows the confirmatory factor analysis 
for consumption of high salt foods. The model resulted in a good model fit (χ2(14) = 
26.80, p = 0.020, with a scaling correction for MLR p = 1.172, CFI = 0.975, TFI = 
0.963, SRMR = 0.029, RMSEA = 0.038 confirming the unidimensionality of the 
construct. 
  
Figure E1.9: Confirmatory factor analysis for high salt foods 
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Appendix E2: Mediation analyses (Dining Out Survey) 
 
Table E2.1: Indirect associations between food involvement and ‘healthier’ 
meal preparation, fast foods and Asian foods* 
 
 Mediator 1 Mediator 
2 
Mediator 3 Beta SE p value 
Food involvement - ‘Healthier’ meal preparation     
 Declarative 
knowledge 
  0.024 0.011 0.033 
Total indirect effect   0.035 0.012 0.006 
Direct effect    0.543 0.049 0.000 
Total effect    0.577 0.046 0.000 
       
Food involvement - Fast foods      
 Declarative 
knowledge 
Habit 
sauces 
High salt 
foods 
-0.007 0.003 0.018 
Total indirect effect   0.010 0.026 0.703 
Direct effect    -0.143 0.056 0.011 
Total effect    -0.133 0.056 0.017 
       
Food involvement - Asian foods     
 Declarative 
knowledge 
Habit 
sauces 
High salt 
foods 
-0.003 0.002 0.049 
Total indirect effect   -0.011 0.018 0.533 
Direct effect   -0.056 0.063 0.377 
Total effect    -0.067 0.062 0.276 
*only statistically significant (p<0.05) paths are shown in this table. 
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Table E2.2: Indirect associations between declarative knowledge and 
‘healthier’ meal preparation, fast foods and Asian foods* 
 
 Mediator 1 Mediator 2 Beta SE p value 
Declarative knowledge - ‘Healthier’ meal preparation    
 Sauce use 
habits 
 0.028 0.014 0.047 
Total indirect effect  0.018 0.014 0.177 
Direct   0.095 0.046 0.038 
Total effect   0.113 0.043 0.009 
      
Declarative knowledge - Fast foods    
 Sauce use 
habits 
High salt foods -0.027 0.010 0.005 
Total indirect effect  -0.049 0.022 0.024 
Direct   0.009 0.048 0.848 
Total effect   -0.040 0.049 0.413 
      
Declarative knowledge - Asian foods    
 Sauce use 
habits 
High salt foods -0.014 0.006 0.027 
Total indirect effect  -0.024 0.016 0.132 
Direct   -0.060 0.049 0.219 
Total effect   -0.084 0.047 0.074 
*only statistically significant (p<0.05) paths are shown in this table. 
 
Table E2.3: Indirect associations between sauce use habits and ‘healthier’ meal 
preparation, fast foods and Asian foods* 
 
 Mediator 1 Beta SE p value 
Sauce use habits - ‘Healthier’ meal 
preparation 
   
 Table salt use habits 0.021 0.019 0.255 
Total indirect effect 0.021 0.019 0.255 
Direct   -0.134 0.058 0.021 
Total effect  0.113 0.056 0.043 
     
Sauce use habits - Fast foods    
 Habits salt use 0.130 0.035 0.000 
Total indirect effect 0.130 0.035 0.000 
Direct  -0.028 0.066 0.672 
Total effect  0.102 0.063 0.102 
    
Sauce use habits - Asian foods    
 Habits salt use 0.066 0.025 0.010 
Total indirect effect 0.066 0.025 0.010 
Direct -0.024 0.073 0.739 
Total effect  0.041 0.069 0.548 
*only statistically significant (p<0.05) paths are shown in this table. 
  
  
336 
 
Appendix E3: Salt use behaviour of respondents and others  
A cross tabulation (Table E3.1 ) of salt usage behaviour of the respondents, and salt 
use of others who dined out them during the last time they ate out, showed that 
among those who used salt, the highest percentage of respondents who added salt to 
their meal before tasting their meal did so when others at their table used salt. 
Table E3.1: Salt use behaviour of respondents and others  
 Add salt at the table 
Use of salt of 
‘others’ at the 
table 
Yes, before I 
tasted the food 
Yes, after I 
tasted the food 
No, I did not 
add salt to my 
food 
Yes  38 (80.9) 18 (81.8) 109 (23.4) 
No 9 (19.1) 4 (18.2) 357 (76.6) 
  
 
 
 
 
